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1. Abstract

This contribution proposes modified content for H.IPTV-AM.1 “IPTV application event handling: To match an AM0 terminology change from “end-user measurement function” to “audience measurement function”, and to insert an appendix which includes example configurations of audience measurement functions for linear service.
2. Proposals
1. Change text occurrences of “end-user measurement function” to “audience measurement function”, and EUMF to AMF to match AM0 terminology change
2. Replace updated version of figure 1 to match AM0
3. During conference call definition of A0 AMF configuration, service specific (linear) configuration examples were generated, however it was agreed that AM0 configuration examples should not include any details of service specific configuration and that an AM1 appendix would be the appropriate place. So it is proposed to insert Appendix I which includes two example configurations of audience measurement functions for linear service. Further examples are needed for other supported services.
Note that this contribution is based upon file IPTV-GSI_H.IPTV-AM.1_100923v2
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Draft New ITU-T Recommendation H.IPTV-AM.1
Audience measurement for IPTV distributed content services
AAP Summary

[To be provided before Consent]
Summary

[To be provided]
Keywords
audience measurement, audience rating service, contents rating, distributed content service, end-user permission, engagement metrics event handling, IPTV application, linear TV, metadata, personalised service, privacy protection, targeted advertisement, VoD 
1
Scope
This Recommendation describes audience measurement for IPTV distributed content services, including: linear TV, VoD, n-PVR, c-PVR and advertising.
2
References
The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this 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 Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T X.1191] 
ITU-T Recommendation X.1191 (2008), Functional requirements and architecture for IPTV security aspects.
[ITU-T H.740]
ITU-T Recommendation H.740 (2009), Application event handling for IPTV services.
[ITU-T H.750]
ITU-T Recommendation H.750 (2008), High-level specification of metadata for IPTV services.
[ITU-T Y.1901]
ITU-T Recommendation Y.1901 (2008), Requirement for the support of IPTV services.
[ITU-T Y.1910]
ITU-T Recommendation Y.1910 (2008), IPTV functional architecture
[Ad-ID]

ad-id.org, a joint venture between the American Association of Advertising Agencies (AAAA) and Association of National Advertisers (ANA) for advertising identification
[CableLabs VoD] 
CableLabs VOD Content Specification Version 1.1 MD-SP-VOD-CONTENT1.1-I06-091229

[CCC]

Canadian Commercial Code developed by Canadian Institute of Communication Agencies (ICA)

[Clock]

Clock number is a UK identification scheme

[CRID]

TV-Anytime Content Reference Identifier. IETF RFC 4078

[ISAN] 

ISO 15706-1:2002 Information and documentation -- International Standard Audiovisual Number (ISAN)

[V-ISAN] 

ISO 15706-2:2007, Information and documentation – Version identifier for audiovisual works (V-ISAN) 
[ISRC]

ISO 3901:2001 Information and documentation - International Standard Recording Code (ISRC)

[PubID]

pubid.fr, Identification initiative of French Professional Regulatory Authority Publicity (ARPP)

3
Definitions
3.1
Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:
3.1.1
Application [ITU-T Y.101]: A structured set of capabilities, which provide value-added functionality supported by one or more services.
3.1.2
Application event [ITU-T H.740]: An application event is every user interaction or occurrence related with multimedia contents in IPTV applications. It includes an emergency event from event notification services
3.1.3
Broadcast [ITU-T M.60]: One-way transmission of TV signals from one point to two or more other points
3.1.4
Content (object) [ITU-T T.174]: Encoded generic value, media or non-media data
3.1.6
Electronic Program Guide (EPG) [ITU-T H.721]: A service navigation application which is used especially for scheduled linear 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 Electronic Content Guide (ECG), Broadband Content Guide (BCG)) and bi-directional interactive service (sometimes called Interactive Program Guide (IPG)) for end-user interaction with a server or head-end.
3.1.7
End-user [ITU-T Y.1910]: The actual user of the products or services.
NOTE -  The end-user consumes the product or service. An end-user can optionally be a subscriber.
3.1.8
IPTV [ITU-T Y.1901]: Multimedia services such as television/‌video/‌audio/‌text/‌graphics/‌data delivered over IP-based networks managed to support the required level of QoS/QoE, security, interactivity and reliability.
3.1.9
IPTV terminal device [ITU-T Y.1901]: A terminal device which has ITF functionality, e.g. a STB.
3.1.10
IPTV Terminal Function (ITF) [ITU-T Y.1901]:  The end-user function(s) associated with a) receiving and responding to network control channel messages regarding session set-up, maintenance, and tear-down, and b) receiving the content of an IP transport from the network and rendering. 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.
3.1.11
Linear TV [ITU-T Y.1901]: A television service in which a continuous stream flows in real time from the service provider to the terminal device and where the user cannot control the temporal order in which contents are viewed.
3.1.12
Metadata [ITU-T Y.1901]: 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.

3.1.13
Middleware [ITU-T Y.1901]: 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
3.1.14
SCP [ITU Y.1901]: A combination of service protection and content protection
3.1.15
Service [ITU-T Y.101]: A structure set of capabilities intended to support applications.
3.1.16
Service Navigation [ITU-T H.720]: A process of presenting information that allows the end-user to discover, select and consume services.
3.1.17
Service provider [ITU-T M.1400]: A general reference to an operator that provides telecommunication services to customers and other users either on a tariff or contract basis. A service provider may or may not operate a network. A service provider may or may not be a customer of another service provider.
3.1.18
Set-top box (STB) [ITU-T J.183]: A hardware box that contains digital signal demodulator, de-multiplexer, MPEG-2 decoder, other functionalities and interfaces related to digital signal reception and presentation of the distributed programme at the subscriber's site.
3.1.19
Stream [ITU-T J.200]: A unidirectional continuous flow of content.
3.1.20
Subscriber [ITU-T M.3050.1]: The subscriber is responsible for concluding contracts for the services subscribed to and for paying for these services.
3.1.21
Terminal device (TD) [ITU-T Y.1901]: An end-user device which typically presents and/or processes the content, such as a personal computer, a computer peripheral, a mobile device, a TV set, a monitor, a VoIP Terminal or an audio-visual media player.
3.1.22
Video-on-Demand (VoD) [ITU-T Y.1901]: A service in which the end-user can , on demand, select and view a video content and where the end-user can control the temporal order in which the video content is viewed (e.g. the ability to start the viewing, pause, fast forward, rewind ...)
Note - The viewing may occur some time after the selection of the video content.
3.1.23
Audience measurement:   Measuring how many people are in an audience, usually in relation to television viewership and radio listenership, but also newspaper and magazine readership, and increasingly, usage of websites and IPTV service. It often also includes demographic information (ex. age, gender) and sometimes psychographic information(ex. personality, values, attitude, interests, lifestyles) or IAO variables (for Interests, Activities, and Opinions), to help broadcasters and advertisers determine how segments of the audience are engaging with the content, rather than just how many.
3.1.23
Audience measurement data:  A combination of user profile and/or end-user behaviours data which is related to a service and content consumption.
Note - They are collected in accordance with the audience measurement profile in [b ITU-T H.IPTV-ProComp]
3.1.24
Audience measurement system:  The system which measures end-user behaviour by detecting application events within IPTV service and collecting their data within IPTV service with end-user permission.
3.1.25
Audience rating system:  The system which provides a measure of the number of people viewing particular content, with or without user profile information to broadcasters and advertisers.
3.2
Terms defined in this document
3.2.1 Audience measurement:   [for new term]
3.2.2 Audience measurement data:  [for new term]
3.2.3 Audience measurement system:  [for new term].
3.2.4 Audience rating system:  [for new term].
4
Abbreviations and Acronyms
This Recommendation uses the following abbreviations and acronyms:
	AM
	Audience Measurement

	API
	Application Programming Interface

	AV
	Audio Video

	EPG
	Electronic Program Guide

	HD
	High Definition

	IGMP
	Internet Group Management Protocol

	PVR
NPT
	Personal Video Recorder
Normal Play Time

	SD
	Standard Definition

	VoD
	Video on Demand


5         Conventions
In this Recommendation:

· The keyword “is required to” indicates a requirement which must be strictly followed and from which no deviation is permitted if conformance to this document is to be claimed.
· The keyword “is recommended” indicates a requirement which is recommended but which is not absolutely required. Thus this requirement need not be present to claim conformance.
· The keyword “is not recommended” indicates a requirement which is not recommended but which is not specifically prohibited. Thus, conformance with this specification can still be claimed even if this requirement is present.
· The keyword “can optionally” indicates an optional requirement which is permissible, without implying any sense of being recommended. This term is not intended to imply that the vendor’s implementation must provide the option and the feature can be optionally enabled by the network operator/service provider. Rather, it means the vendor may optionally provide the feature and still claim conformance with the specification.
· The keyword “functions” are defined as a collection of functionalities. It is represented by the following symbol in the context of IPTV architecture:

[image: image1]
· The keyword “functional block” is defined as a group of functionalities that has not been further subdivided at the level of detail described in this Recommendation. It is represented by the following symbol in the context of IPTV architecture:

[image: image2]
NOTE – In the future other groups or other Recommendations may possibly further subdivide these functional blocks.

6
Overview of audience measurement of distributed content services
Audience measurement (AM) measures and reports upon several types of information regarding end-users’ IPTV experience. This is permitted to occur, only with the permission of the users. AM supports two IPTV service categories, including distributed content services and interactive services, and a diverse set of end-user devices. This recommendation focuses on audience measurement of specific distributed content services, e.g., linear TV, VoD, n-PVR, c-PVR and advertising. Each service and end-user device may have unique associated information, which may be categorised as follows:

1- User info (stored data e.g. age, gender)

2- System environment (stored data e.g. device configuration)

3- User context (current data e.g. duration on current channel, mobile location)

4- Application (user initiated) event – (content and device events e.g. fast forward content, resize video)

Audience Measurement functions as defined in [b-ITU-T H.IPTV-AM.0] defines architecture and mechanisms which support the above measurements for IPTV services. This recommendation details the application of distributed services to AM functions, including: service specific functional requirements and architecture, procedural flows, measured events and associated metadata.
7
Locations of audience measurement and aggregation functions
Audience measurement consists of audience measurement functions and aggregation functions. Audience measurement functions can be located in end-user functions, network functions, service control or content delivery functions. Aggregation functions can be located in application functions.
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Figure 1 – Audience measurement and aggregation functions within IPTV architecture
Acronyms used for the audience measurement functions are:
· Terminal Device-Audience Measurement  Functions (TD-AMF),
· Home Gateway- Audience Measurement  Functions (HG-AMF),  
· Network Functions Audience Measurement  Functions  (NF-AMF) 

· Service Control Functions Audience Measurement  Functions  (SC-AMF) 

· Content Delivery Functions Audience Measurement  Functions  (CD-AMF)
Locations of audience measurement functions are decided by the types of IPTV distributed content services. For example, audience measurement functions for linear TV can be located in network functions or end-user functions. Audience measurement functions cannot be located in content delivery functions since linear TV service provider delivers contents on multicast network and IPTV terminal devices receive the contents only by delivering IGMP or MLD to multicast network.
Table 1 shows various distributed content services and possible locations of audience measurement functions. “IPTV service” in Table 1 are excerpted from [b-ITU-T Y.sup5] and supplemented by additional information for the classification, because an IPTV service may have several alternative architectures. For example, linear TV with trick mode can be implemented by c-PVR or n-PVR. The location of audience measurement functions is dependent on this difference. .
Table 1 - Location of audience measurement functions for distributed content service AM
	Category
	IPTV service 
	End user functions
	Network functions
	Content delivery functions

	Broadcast services

	Linear TV
	X
	X
	-

	
	Linear TV with trick mode (c-PVR)
	X
	-
	-

	
	Linear TV with trick mode (n-PVR)
	X
	X
	X

	
	Hybrid: Online and off-air TV delivery
	X
	-
	-

	
	Linear TV with multi-view service
	X
	X
	-

	
	Personal broadcast services
	X
	X
	-

	On-demand services
	VoD
	X
	X
	X

	
	Near VoD
	X
	X
	-

	
	Reserved delivery service (so called download service) 
	X
	X
	X

	
	On-demand with multi-view service
	X
	X
	-

	Advertising services
	Traditional advertising service  by linear TV
	X
	X
	-

	
	Non-targeted On-demand advertising
	X
	X
	X

	
	Targeted advertising by linear TV
	X
	-
	-

	
	Targeted advertising by c-PVR
	X
	-
	-

	
	Targeted advertising by n-PVR
	X
	X
	X

	
	Targeted advertising by On-demand
	X
	X
	X

	Time-shifting and place-shifting services
	Time-shifting service (c-PVR)
	X
	-
	-

	
	Time-shifting service (n-PVR)
	X
	X
	X

	
	Place-shifting service (subscriber-based)
	X
	-
	-

	
	Place-shifting service (network-based)
	X
	X
	-

	Supplementary content
	It only works in conjunction with the main content
	X
	C
	C

	
	It is synchronous with the main content
	X
	C
	C


NOTE - “X” is possible, “C” is conditionally possible, and “-” is impossible.
8
Service specific functional requirements and architecture
[Editors note: This section has some corresponding materials (protocols and mechanism, etc.) in AM0, and reference should be made. More contributions are needed.]
The ITU-T Recommendation Y.1910 defines the IPTV functional architecture. Figure 2 illustrates a detailed abstraction of audience measurement functions within this architecture. The audience measurement service specific requirements are described in the following:
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Figure 2: Detailed audience measurement functions within IPTV architecture.
[Editor’s note: this figure is incomplete. Two end-user measurement functions are required to be described in Service control functions and home gateway function in end-user functions]
Linear TV
General requirements of linear TV
· The audience measurement functions in IPTV terminal functions at terminal device, when permitted, is recommended to be able to acquire and save the channel ID, content ID, the multicast stream ID, and/or channel change time information provided by linear TV client functional block, and send it to the aggregation functions.
· The service user profile functional block [see clause 9.3.2 of Y.1910] at service provider, when permitted, is recommended to be able to pass the user profile information (e.g. sex, age, name, address, etc.), to the aggregation functions.
High-level Procedural flow of Audience measurement in Linear TV 
The following procedural flows represent the high-level sequence of flows for a linear TV (without trick mode) where the audience measurement has been applied. It is assumed that the audience measurement functions was deployed in IPTV terminal functions or network functions (e.g: multicast control point functional block). It is noted that while Audience measurement system is available in IPTV linear TV service, when permitted, network functions is recommended to use to collect all the audience information from network side. Unless under user’s precise consent, ITF is optionally to be used to collect audience information with the related non-anonymous information which defined in H.IPTV-AM.0 clause 12.2.
[notes: those guidance are considered to be move to Implementation consideration in future. ]
 SHAPE  \* MERGEFORMAT 



Figure 3 – Measurement procedural flow relating to Linear TV service
AMF: audience measurement function; AGF: aggregation function; ITF: IPTV Terminal Function; NTF: Network Function; App: Application
(1)(2) The configuration procedural for initiating the audience measurement, which includes measurement object configuration, measurement schedule, delivery mechanism and etc. The detailed configuration is reference as [b_H.IPTV-AM.0].
(3)After end-user browse and select a channel, the IPTV terminal functions issued a multicast group join (or leave) request, which considered as an application event, to network functions.
(4) When the multicast group join (leave) request as an application event was past from ITF to network functions, this application event was also monitored by end-user measurement functions and it was processed to obtain audience information and to be transmitted to aggregation functions. It is noted that the precise use profile related information might be not past to network functions, especially multicast control point. Therefore, some indirect information is recommended to be combined into measurement data.
[notes: “precise” needs definition in Section 3.1; “indirect information” needs definition.]
(4*) While the audience measurement functions is available on ITF, the application event was received by end-user measurement functions and it was processed as (4) to be transmitted to aggregation functions. If the precise user profile related information is available, such as User Name, it is recommended to be combined into measurement data.
(5) Aggregation functions is recommended to retrieve the related user or application profile information by communicating with service user profile function or application profile functional block or application functions. This procedure is not necessary repeat every time if it is completed in the previous steps unless it needs to be updated.
(5)* If the system log files are available for accessing, the aggregation functions is recommended to communicate with IPTV system, e.g, Network (Service) Management, to obtain the audience measurement related records to be further aggregation.
(6) Aggregation functions aggregated all the information such as measurement data came from application event and the related user profile which is available and put them into statistic and analysis procedure and make the audience measurement report.
VOD
General requirements
· The IPTV on-demand service control functions at service provider, when permitted, is recommended to be able to pass the content ID and/or the content assess information (e.g., the unicast or multicast address that will be used to forward the content), to the aggregation functions.

· The audience measurement functions at terminal device, when permitted, is recommended to be able to acquire and save the ‘time to be watched’ information and/or the audience behaviour information and send it to the aggregation functions.

High-level Procedural flow of Audience measurement in VoD 
The following procedural flows represent the high-level sequence of flows for a VoD service where the audience measurement has been applied. It is assumed that the audience measurement functions was deployed in IPTV terminal functions or content delivery functions (e.g: content delivery control functional block). It is noted that while Audience measurement system is available in IPTV VoD service, when permitted, content delivery functions is recommended to use to collect all the audience information from network side. Unless under user’s precise consent, ITF is optionally to be used to collect audience information with the related non-anonymous information which defined in H.IPTV-AM.0 clause 12.2.
[notes: those guidance are considered to be move to Implementation consideration in future. ]
 SHAPE  \* MERGEFORMAT 



Figure 2 – Measurement procedural flow relating to VoD service
(1)(2) are the similar procedure as Linear TV service.
(3)After end-user browse and select a Content item, the IPTV terminal functions issued a RTSP request, which considered as an application event, to content delivery functions.
(4) When the RTSP request was received by content delivery functions, this application event was also monitored by audience measurement functions and it was processed to be transmitted to aggregation functions. It is noted that the use profile related information might be not past to content delivery functions. Therefore, some indirect information is recommended to be combined into measurement data.
(4*) The application event was received by audience measurement functions and it was processed to be transmitted to aggregation functions. If the precise user profile related information is available, such as User Name, it is recommended to be combined into measurement data.
(5) (5*) (6) are the similar procedure as linear TV service.
Time-shifting service (c-PVR)
· The audience measurement functions in end-user functions, when permitted, is recommended to be able to acquire and save the content ID, provided by storage functions, and send it to the aggregation functions.
Time-shifting service (n-PVR)
· The audience measurement functions in end-user functions, when permitted, is recommended to be able to acquire and save the content ID, provided by content delivery & storage functions, and send it to the aggregation functions.

Linear TV with trick mode 
Linear TV with trick mode (c-PVR)
· The audience measurement functions in end-user functions, when permitted, is recommended to be able to acquire and save the content ID, provided by service and application discovery and selection client functional block, and send it to the aggregation functions.
Linear TV with trick mode (n-PVR)
· The audience measurement functions in network functions, when permitted, is recommended to be able to acquire and save the content ID, provided by content delivery, and send it to the aggregation functions.
Personal broadcast service
· The audience measurement functions at terminal device, when permitted, is recommended to be able to acquire and save the source information such as content ID, identification of personal broadcaster, provided by service and application discovery and selection client functional block, and send it to the aggregation functions.
Near VoD
· The on-demand application functional block, when permitted, is recommended to be able to acquire and send the time delay information (between content demanding time and sending time), to the aggregation functions.
Advertising services
General requirements
Advertising services generally follow audience measurement per the schemes of other distributed services which they are associated with. The differences being: 

1. The reported contentId must reflect identification of the advert rather than of the program that it is placed within.

2. Adverts may have multiple formats associated with program content, including:

a.  Switching away from other content to full video window ads (traditional “commercial break”)

b.  One or more overlays which run concurrently over other content

c. Video integration of product placement or signage into content

3. The duration of adverts may be very short relative to program content.

[AMR1]: The AM system is recommended to support multiple concurrent contentIds.
Targeted advertising may direct different adverts to viewers of the same content. This effectively fragments the audience such that a larger measurement sample is required to estimate the percentage that engaged with each advert to achieve statistical significance.
Advertising systems [b-SCTE 130] may use engagement triggers such as “pause” to dynamically decide which ad to present, and measure viewer response to that ad. Generation of engagement triggers is outside the scope of the AM system, however, reports from the AM system may be used to augment the functions of advertising systems, and similarly, reports from advertising systems may be used to augment reports of the AM system.

There is no service type identifier allocated to general advertising services, they may be allocated to specific advertising services.

8.8.2 Advertising caching architecture

Adverts may be pre-positioned in end-user functions with storage together with content sourced by other distributed services. Example devices include a STB with c-PVR and a Home gateway. Adverts of multiple formats may be sourced from end-user functions with storage to be combined with content from other distributed services. Example distributed services include linear, and c-PVR. In order to understand the complete picture, measurements from multiple end user functions are required. For example, when an advertising service uses caching in a STB with c-PVR to provide adverts for linear TV, both the c-PVR and linear TV services are required to be measured concurrently for a single viewer. Service type identifiers for combination services including ad caching listed below are recommended to be used in measurement data requests.
	Primary Service
	Combination Service
	Service type identifiers
	Note

	Linear TV
	Linear Tv with c-PVR ad caching
	LinearCPvrCaching
	Cached Ads inserted into Linear TV

	c-PVR
	c-PVR with c-PVR ad caching
	CPvrCPvrCaching
	Cached Ads inserted in c-PVR playback


Table 2 – Service Type Identifiers for Ad caching with other services
8 Service Specific metadata
Linear TV
In Table 2, audience measurement elements for linear TV are described.
-
Mandatory elements in Table 3 are recommended to be sent at least once in measurement process.
Table 3 – Common elements for linear TV audience measurement
NOTE - Mandatory elements and attributes are shown as “M”, optional ones are shown as “O”, and conditional ones are shown as “C”.
	Element
	Definition
	Support
	Notes or Value Domain

	Channel Identifier
	The number of the channel being viewed
	M
	“channelId”, numerical

	Channel Shortname
	The short name of the channel being viewed
	O
	“channelName”, character string

	Content Identifier
	Identifies content
	M
	“contentId” and “contentIdType”

	Channel Genre
	Channels Genre if it is provided by IPTV SP
	O
	channelGenreType and channelGenreId

	Title
	Title of content
	O
	“contentTitle”, character string

	Content Genre
	Content Genre
	O
	contentGenreType and contentGenreId

	
	
	
	

	Channel Duration
	The duration that the receiver was tuned to the channel
	O
	In Seconds: “n Seconds”

	HD codec
	Information to indicate that the program is HD format or not
	O
	“HD”, “SD”

	Favorite channels
	Channels to be measured. 
	O
	“channel_id”

	Stopping time
	The time when the current channel is switched off
	M
	Default as Measurement Time, if different, “2010-03-18T21:31:23”

	Primary Caption language
	selected caption language
	O
	“English”, “ French”, “Chinese”, “Japanese” ……


[Editor’s Note] The value domain of Primary Caption Language should be reflected to some reference including ISO-639-2.

· Channel Identifier – This is the number of the linear channel being viewed, named ChannelId, Note that channel line ups may change along with assigned channel numbers.  It has a numerical value – range TBD, sourced from tuner/navigation information, format TBD
· Content Identifier – Multiple content identifiers may be present. Each content identifier has the actual identifier (contentId) and an attribute (contentIdType) which describes the content identifier’s type. All content identifiers and content identifier types should be reported.

· The program name identifier has contentIdType “programName”, program name’s contentId format is a string of TBD length. 

· Several ContentIdTypes applicable to Linear TV services are in Appendix III.

The sources of content identifiers include the audiovideo stream and/or a database.
· Channel Genre – Channel Genre is defined by the actual identifier (channelGenreId) and an attribute (channelGenreType) which describes the content identifier’s type, format TBD, the sources of channel genre includes the audiovideo stream and/or a database.
· Channel Shortname is the short name of the channel being viewed, named ChannelName. Note that shortnames for the same channel may differ across zones and need correlation. It is a tbd length alphanumerical character string. It is sourced from a database.

· Content Genre – Channel Genre is defined by the actual identifier (contentGenreId) and an attribute (contentGenreType) which describes the content identifier’s type, format TBD, the sources of channel genre includes the audiovideo stream and/or a database.
· Channel change time – The time when terminal device’s completes switching, and arrives at the new channel (not the time when switched away from the previous channel). TBD, variable name TBD, values TBD, source TBD, format TBD
· Channel Duration – expanded description TBD, variable name TBD, values TBD, source TBD, format TBD
· HD codec – expanded description TBD, variable name TBD, values TBD, source TBD, format TBD
· Favourite channels - expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

The following table provides information regarding events which are specific to the linear service.
Table 4 - Linear Event Types

	Event
	Definition
	Support
	Notes or Value Domain

	Channel change
	User control used to change channel
	M, if available
	Up arrow, down arrow, last, favourite, EPG

	Set favourite channel
	User control used to set favourite channel
	M, if available
	


· Channel change – Indicates which user control was used to change channel. This is useful towards building a User’s signature for identification purposes. Values include all methods provided on TV remote controls or indicate if EPG was used. Details of EPG methods are not covered in this document. Variable name is “chn_chg_mthd”. Format is TBD. Source is audience measurement functions.

· Set favourite channel – Indicates that user set a favourite channel. Variable name is set_fav. Parameter is channel_id. Format is TBD. Source is audience measurement function

Video on demand (VoD)
In, VoD/replay TV service specific elements for audience measurement are described. Replay services include time-shifted versions linear services having certain constraints.
Table 5 - Elements common in VoD/replay audience measurement reports
	Element
	Definition
	Support
	Notes or Value Domain

	Content Identifier
	Minimum information for content identification
	M
	“contentId” and “contentIdType”

	Title
	Title of content
	O
	“contentTitle”, character string

	Content Genre
	Content Genre
	O
	contentGenreType and contentGenreId

	Viewing media time
	The media time viewing starts
	O
	In Seconds: “n Seconds”

	Duration
	The time spent on the channel
	O
	In Seconds: “n Seconds”

	Viewing start time
	The date time viewing starts
	O
	“dd/mm/yy:HH:MM:SS”

	Primary Caption language
	The language preference
	O
	“English”, “ French”, “Chinese”, “Japanese” ……

	Supplementary content metadata
	Supplementary information for the content
	O
	Content provider Identifier, License Windows (The starting time and time of license expired)

	Content provider Name
	Name of content provider
	O
	“name of CP” , character string

	HD codec
	Information to indicate that the program is HD format or not
	O
	“HD”, “SD”


· Content Identifier – Multiple content identifiers may be present. Each content identifier has the actual identifier (contentId) and an attribute (contentIdType) which describes the content identifier’s type. All content identifiers and content identifier types should be reported.

· The program name identifier has contentIdType “programName”, program name’s contentId format is a string of TBD length.

· Several ContentIdTypes applicable to VoD services are in Appendix III.

The sources of content identifiers include the audiovideo stream and/or a database.

· Content Genre– Channel Genre is defined by the actual identifier (contentGenreId) and an attribute (contentGenreType) which describes the content identifier’s type, format TBD, the sources of channel genre includes the audiovideo stream and/or a database.
· License Windows– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Duration – expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Identification of content provider – expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

The following table contains events which are specific to VoD/replay services.
Table 6 - VoD/replay Event Types

	Event
	Definition
	Support
	Notes or Value Domain

	Pause
	Indicates end user pressed Pause button
	O
	A “Trick-mode” event

	Play
	Indicates end user pressed Play button
	O
	

	Fast forward
	Indicates end user press of fast forward button
	O
	A “Trick-mode” event

	Stop
	Indicates end user press of Stop button
	O
	

	Rewind
	Indicates end user press of rewind button
	O
	A “Trick-mode” event

	@parameter
	If event type requires a parameter such a fast forward speed for example.

Note: usefulness to be confirmed
	O
	

	@time
	Time at which the end user action took place. Default value is "measurement time"
	O
	

	@Content position
	Position in the content where the action took place
	O
	Specified by NPT


· Pause– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Play– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Fast Forwards– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Stop– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· Rewind– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· @parameter– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· @time– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

· @Content position– expanded description TBD, variable name TBD, values TBD, source TBD, format TBD

9.4
Time-shifting services
[Note: Contents from different IPTV service providers can be on the local PVR. When a content replay is requested by the end-user, a measurement report if required will be sent only to the originating IPTV service provider.]
In Table 7, c-PVR and n-PVR service specific elements for audience measurement are described. Mandatory elements are recommended to be sent at least once in measurement process
Table 7 - Elements common in x-PVR audience measurement reports
	Element
	Definition
	Support
	Notes or Value Domain

	Record Channel Identifier
	The number of the channel recorded from
	M
	“recordChannelId “, numerical

	Record Channel name
	The short name of the channel recorded from
	O
	“recordChannelName”, character string

	Record Time
	The time at which the recording started
	C
(M, when the content id is not available)
	 “recordTime”,  Time of day

	Recording duration
	The time spent on the recording
	O
	In Seconds: “n Seconds”

	Content Identifier
	Minimum information for content identification
	C
(M, when the content id is not available)
	“contentId” and “contentIdType”

	Title
	Title of content
	O
	“contentTitle”, character string

	Content Genre
	Content Genre
	O
	contentGenreType and contentGenreId

	Storage profile
	Indicates user partition storage used and available
	O
	

	HD codec
	Information to indicate that the program is HD format or not
	O
	“HD”, “SD”

	Primary Caption language
	selected caption language
	O
	“English”, “ French”, “Chinese”, “Japanese” ……


· Content Identifier – Multiple content identifiers may be present. Each content identifier has the actual identifier (contentId) and an attribute (contentIdType) which describes the content identifier’s type. All content identifiers and content identifier types should be reported.

· The program name identifier has contentIdType “programName”, program name’s contentId format is a string of TBD length. 

· Several ContentIdTypes applicable to x-PVR services are in Appendix III.

The sources of content identifiers include the audiovideo stream and/or a database.
· Content Genre – Channel Genre is defined by the actual identifier (contentGenreId) and an attribute (contentGenreType) which describes the content identifier’s type, format TBD, the sources of channel genre includes the audiovideo stream and/or a database.
· Storage profile - expanded description TBD, variable name TBD, values TBD, source TBD, format TBD
· Record Channel Identifier – This is the number of the linear channel that was recorded, named recordChannelId, Note that channel line ups may change along with assigned channel numbers.  It has a numerical value – range TBD, sourced from tuner/navigation information, format TBD
· Record Channel Shortname is the short name of the channel recorded from, named recordChannelName. Note that shortnames for the same channel may differ across zones and need correlation. It is a tbd length alphanumerical character string. It is sourced from a database.

· Record Time - This is the time of day that the  linear channel that was started to be recorded, named recordTime, values TBD, source TBD, format TBD
The following table 8 contains events which are specific to x-PVR services. X-PVR events can be classified into x-PVR recordings and management, which are listed first, and x-PVR playback which follow.
Table 8 - x-PVR Event Types

	Events
	Definition
	Support
	Notes or Value Domain

	Record
	Indicates that Record function started
	M
	

	Schedule record
	Indicates that the end user has scheduled a future recording
	M
	

	Cancel Scheduled Record
	Indicates that scheduled record was cancelled
	O
	cancelRecord

	Record Stop
	Indicates that recording stopped
	O
	recordStop

	Delete content
	Indicates that the end user has deleted particular content
	M
	

	Pause
	Indicates end user pressed Pause button
	M
	A “Trick-mode” event

	Play
	Indicates end user pressed Play button
	M
	

	Fast forward
	Indicates end user press of fast forward button
	M
	A “Trick-mode” event

	Stop
	Indicates end user press of Stop button
	M
	

	Rewind
	Indicates end user press of rewind button
	M
	A “Trick-mode” event

	Slow motion
	Indicates end user press of slow motion button
	M, if available
	

	@speed
	Identifies speed relative to normal play, for fast forwards, rewind, and slow motion

Note: usefulness to be confirmed
	
	

	@time
	Time at which the end user action took place. Default value is "measurement time"
	O
	

	@Content position
	Position in the content where the action took place
	O
	

	@record method
	Indicates if play was for content recorded by button push or scheduled
	O
	Also single scheduled record or part of series

	@recordStopReason
	The reason why recording was stopped
	O
	(normal, ended by user, out of disk space, conflict resolution, etc)

	@all episodes
	Indicates whether recording is for a single program or for a sequence of episodes
	O
	

	@record end time
	The end time as set by the user
	O
	

	@delete reason
	Reason behind the content deletion
	O
	


x-PVR recordings and management events and parameters

· Record Start event – Indicates that end user pressed Record button or a scheduled recording has started, parameters reported include: @record method, recordTime, recordChannelId, recordChannelName, and Program name or recordEndTime.
· Record Stop event – Indicates that end user has stopped the recording or a scheduled recording has ended, parameters reported include: @Recording stop reason, recordTime, recordChannelId, recordChannelName, and Program name.
· Schedule record event - Indicates that the end user has scheduled a future recording, parameters reported include: @time, recordTime, recordChannelId, recordChannelName, Program name, and @allepisodes

· Cancel Scheduled Record Event– Indicates that scheduled record was cancelled. Parameters reported include: TBD

· Delete content event - Indicates that particular content has been deleted, parameters reported include: @time, @Deletion reason, recordTime, recordChannelId, recordChannelName, Program name, and @allepisodes and program length

x-PVR playback events and parameters
· Pause event - Indicates end user pressed Pause button, Indicates end user pressed Pause button, pressing pause a second time starts playback and a play event is generated. Parameters reported include: @time, recordTime, recordChannelId, recordChannelName, and Program name.
· Play event - Indicates end user pressed Play button, parameters reported include: @time, recordTime, recordChannelId, recordChannelName, Program name, and program length
· Fast forward event - Indicates end user press of fast forward button, parameters reported include: @time, recordTime, recordChannelId, recordChannelName, @speed and Program name.
· Stop event - Indicates end user press of Stop button, parameters reported include: @time, recordTime, recordChannelId, recordChannelName, Program name and @content position.
· Rewind event - Indicates end user press of rewind button, parameters reported include:  @time, recordTime, recordChannelId, recordChannelName, @speed and Program name.
· Slow motion event - Indicates end user press of slow motion button, parameters reported include: @time, recordTime, recordChannelId, recordChannelName, @speed and Program name.
Parameters

· @speed – Identifies speed relative to normal play, for fast forwards, rewind, and slow motion, variable name TBD, values TBD, source TBD, format TBD

· @time - Time at which the end user action took place. Default value is "measurement time", variable name TBD, values TBD, source TBD, format TBD

· @Content position – NPT position in the content where the action took place, variable name TBD, values TBD, source TBD, format TBD

· @record method - Indicates if play was for content recorded by button push or scheduled, also single scheduled record or part of series. Variable name TBD, values TBD, source TBD, format TBD

· @Recording stop reason - The reason why recording was stopped (normal, ended by user, out of disk space, conflict resolution, etc). variable name TBD, values TBD, source TBD, format TBD

· @allepisodes – indicates whether recording is for a single program or for a sequence of episodes (first run, this timeslot, etc).

· @recordEndTime – This is the end time as set by the user when recording is specified by time rather than program.
· @Deletion reason – This indicates the reason behind the content deletion (user initiated, auto delete, etc)

Appendix I AMF Configuration Examples
The first AMF configuration example “sampled linear” features

· Configuration based user permission, which addresses the AMFs within STBs of subscribers who permit measurement with reporting of anonymous user ID 
· Linear service only, all channels (value -1)
· Metadata to be reported includes

· Service type with channel identifier, contentId, contentIdType, sampleTime and anonUserId with  anonUsrMethod and usrIdConf parameters.

· Time driven sampling, every 5 mins between 2pm-11pm, every 10 mins between 11pm – 2pm

· AMF delivery of reports every 10 minutes, with random offset,  retransmitting up to 5 additional times following non-acknowledgement from aggregation functions.
· A second measurement request (example1a) to configure additional reporting of slowly changing data
· End user device configuration and IPTV package subscription (as set by measurement request)
· Every 8 hours, with identical reporting parameters for optional report aggregation by AMF
· Data reported due to these two measurement requests are associated with a single mission.
[image: image8.png]examplelMrq =

{servicesToBeMeasured (linear (allChannels)),

toBeReported(svcTypeld (channelld), contentld, contentldType, sampleTime,
anonUserld (anonUsrMethod, usrldConf) ),

measPeriod1 (2pm, 11pm, timeDriven (5min) ),

measPeriod2 (11pm, 2pm, timeDriven (10min) ),

deliveryPeriod ( 12am, 12am, timeDriven (10min, 156487) ),

reTransmit (5),

missionldl }





Figure I-1 – “Sampled linear” AMF example 1 configuration

[image: image9.png]examplelaMrq =

{toBeReported(svcTypeld (channelld), contentld, contentldType, sampleTime,
anonUserld (anonUsrMethod, usrldConf) , usrDeviceConfig, subPckgld),
measPeriod ( 12am, 12am, timeDriven (480min) ),

deliveryPeriod ( 12am, 12am, timeDriven (480min, 156487) ),

reTransmit(5),

missionld1}





Figure I-1a – “Sampled linear” AMF example 1a configuration

The second configuration example “linear events” features

· Configuration based user permission, which addresses the AMFs within STBs of subscribers who permit measurement and who are classified as being part of one of two audience segments for a certain daypart of 6pm to 9pm.
· Linear service only, channels 50,53, 58 and 60

· Metadata to be reported includes

· Service type with channel identifier, contentId, contentIdType, channel change events with channel change time and channel change method

· Audience segment identifier (as set by measurement request) between 6pm and 9pm

· AMF filtered to summarise events when dwell time is below 2 seconds between channel events 

· Event driven measurements 

· AMF reporting upon filtered events, retransmitting up to 5 additional times following non-acknowledgement from  aggregation functions.
· Data reported due to these three measurement requests are associated with a single mission
In this example, the measurement requests example2Mrq and example2aMrq would be addressed to one audience segment, while example2Mrq and example2bMrq would be addressed to another audience segment.

[image: image10.png]example2Mrq =

{servicesToBeMeasured (linear (channel50, channel53, channel58, channel60) ),
toBeReported(svcTypeld (channelld), contentld, contentldType,

chChange (chnChTime, chnChgMethod)),

channelSurfing (2 secs),

measPeriod (9pm, 6pm, eventDriven),

deliveryPeriod ( 12am, 12am, eventDriven),

reTransmit(5),

missionld1}





Figure I-2 – “Linear Events” AMF example 2 configuration

[image: image11.png]example2aMrq =

{servicesToBeMeasured (linear (channel50, channel53, channel58, channel60) ),
toBeReported(svcTypeld (channelld), contentld, contentldType,

chChange (chnChTime, chnChgMethod), audSeg1l),

channelSurfing (2 secs),

measPeriod (6pm, 9pm, eventDriven),

deliveryPeriod ( 12am, 12am, eventDriven),

reTransmit(5),

missionld1}





Figure I-2a – “Linear Events” AMF example 2a configuration

[image: image12.png]example2bMrq =

{servicesToBeMeasured (linear (channel50, channel53, channel58, channel60) ),
toBeReported(svcTypeld (channelld), contentld, contentldType,

chChange (chnChTime, chnChgMethod), audSeg2),

channelSurfing (2 secs),

measPeriod (6pm, 9pm, eventDriven),

deliveryPeriod ( 12am, 12am, eventDriven),

reTransmit(5),

missionld1}





Figure I-2b – “Linear Events” AMF example 2b configuration

Appendix II 

Distributed content services in IPTV
The following services are examples almost excerpted from [ITU-T Y.Sup5] and are not limited.
II.1
Broadcast services

Broadcast services comprise a one-way transmission of content from one point (the source) to two or more points (the receivers). The end-user has no control over the content or timing of what he/she receives, apart from the ability to select a particular channel. Broadcast services include the following services:
· Linear TV
· Linear TV with trick mode
· Pay per view
· EPG
· Hybrid: Online and off-air TV delivery
· Linear TV with multi-view service
· Personal broadcast service
II.2
On-demand services
On demand services include the following services:
· VoD
· Near VoD
· Reserved delivery service (so called download service)
· On-demand with multi-view service
· Music on demand
II.3
Advertising services
Advertising services include the following services:
· Traditional advertising service
· Targeted advertising

· On-demand advertising
· Advertising message logging
II.4
Time-shifting and place-shifting services

· Time-shifting service
This is an IPTV service in which subscribers can access and control (pause, rewind, fast forward, etc.) IPTV content without time limitations. Therefore, this service assumes that the IPTV content is saved in a repository for later use. Two types of time-shifting service in IPTV can be defined as subscriber-based, which is called c-PVR(Client Personal Video Recorder), and network-based, called n-PVR(Network Personal Video Recorder).
· Place-shifting service

This is an IPTV service in which subscribers can access (pause, rewind, fast forward, etc.) IPTV content without place limitations. That is, the end-user can see his/her subscribed IPTV content anywhere. Place-shifting basically addresses the requirements of end-users who move from one place to another, the former being the place where he/she originally subscribed to the service. This service assumes that an end-user’s terminal device can be a mobile phone.

II.5
Supplementary content
This is defined as video, audio, textual, graphical, or other forms of content that can be optionally accessed by the user and rendered by the terminal device. It has the following features:

· It only works in conjunction with the main content.

· It is synchronous with the main content.

Appendix III 

Profiling of the audience measurement for linear TV
Table III.1 shows an example for the collected data and services derived from them for Linear TV in accordance with the profiling for audience measurement.
Audience measurement terminal middleware for linear TV tracks the channel transition information on IPTV terminal device. In Collected data in Table III.1 channel No. and time means which channel is watched from when to when. In this example gender is anonymous profile. Anonymous profile consists of gender, age, e-mail address, address and name of an end-user. Audience rating service will be available by collected data in Profile 1. Targeted advertisement based on gender will also be available in profile 2.  E-mail based direct marketing will be available by the collected data in profile 3.
Table III.1 - The profiling of the audience measurement for linear TV
	
	Profile 1
	Profile 2
	Profile 3

	Collected data
	End-user behaviour without end-user profile
Ex) Channel No. and time to change
	End-user behaviour with anonymous profile
Ex) Channel No. and time to change with sex
	End-user behaviour with non-anonymous profile 
Ex) Channel No. and time to change with sex, age, e-mail address, address, and name

	Services 
	Audience rating service for service providers and content providers
	Targeted advertisement
Ex) Cosmetics advertisement targeted to female users including the profile 1 service
	Personalised service 
Ex) Direct marketing by e-mail to end-user including the profile 1 and 2 services


[Editor’s Note] The following Table III.2 and III.3 describe User profile elements and System environment elements for linear TV audience measurement data. Elements of two tables need to be harmonized with the AM.0 document. Contributions are required for further considerations of profiling.
Table III.2 - User profile elements for linear TV audience measurement data
	Element
	Definition
	Support
	Notes or Value Domain

	
	
	Profile1
	Profile 2
	Profile 3
	

	user permission availability
	The information indicate that the privilege level of user information can be collected 
	Not applicable
	C
	C
	Level 1: “prohibit all”, default

Level 2: “anonymous”

Level 3: “non-anonymous”

	Identification of users
	Minimum information for content/IPTV application identification
	Not applicable
	C
	M
	User_id
This value is available only if “Audience measurement level” is “Content-and-user-spec”

	User status
	The information for describe user’s IPTV subscribe information
	Not applicable
	C
	C
	“active”, “provisioned”, “inactive”, “suspended”

	User BioGraphic Information
	The minimum information to describe user’s biographic information
	Not applicable
	M
	M
	UserBirthday: “dd/mm/yy”,
UserGender: “M/F”

UserBirthLocation: 

	User residential information
	The information to describe user’s residential information 
	Not applicable
	O
	O
	UserAddress: “street, road, city, provice, country, zipCode”

	Localization of the user for mobile environments
	Localization of the user for mobile environments
	Not applicable
	O
	O
	“home”, “visited”

	Identification of User Subscribed IPTV SP 
	The information to describe which IPTV SP subscribed to
	Not applicable
	C
	C
	IPTVprovider_id

	Identification of package 
	The information of which package that user subscribed to
	Not applicable
	C
	C
	Package_id

	User viewing history availability
	The availability for accessing user viewing history
	Not applicable
	O
	O
	“available”, “not available”


Table III.3 - System environment elements for linear TV audience measurement data 
	Element
	Definition
	Support
	Notes or Value Domain

	
	
	Profile1
	Profile 2
	Profile 3
	

	Identification of IPTV terminal device 
	The identification of IPTV terminal device, such as STB or mobile device, etc.
	Not applicable
	C
	C
	Device_id, e.g. STB serial number.

	Receiver configuration
	Information about receiver configuration
	Not applicable
	O
	O
	Video audio decoder configuration(HD or SD, stereo or 5.1ch and so on)

	Identification of users
	Identification of users
	Not applicable
	O
	M
	This value is available only if “Audience measurement level” is “Content-and-user-spec”.

	State and use of the receiver
	State and use of the receiver
	Not applicable
	O
	O
	

	User authorization
	User authorization information 
	Not applicable
	O
	O
	

	AV service capability
	Audio video codec capability of the end system
	Not applicable
	O
	O
	


Appendix IV  – ContentIdTypes

The following table shows which ContentIdTypes may be used for which services

	ContentIdType
	Content ID Scheme
	Distributed Content Services

	
	
	Linear TV
	 VoD
	x-PVR

	ISAN
	International Standard Audiovisual Number
	X
	X
	X

	AdID
	Advertising Digital Identification, Ad-ID
	X
	X
	X

	ISCI
	Industry Standard Commercial Identifier, ISCI
	X
	X
	X

	CableLabs1.1
	CableLabs VOD Content Specification Version 1.1 Unique Portable Identification
	
	X
	

	CRIDx
	TV-Anytime Content Reference Identifier (CRID)
	X
	X
	X

	ISRC
	International Standard Recording Code (ISRC)
	X
	X
	X

	CCC
	Canadian Commercial Code (CCC)
	X
	X
	X

	pubID
	PubID
	X
	X
	X

	Clock
	Clock Number
	X
	X
	X


Table IV.1 – Applicability of various ContentIdTypes to services
Note that CRID has multiple contentIDTypes “CRIDx” where the “x” corresponds to one of multiple CRID contentId formats.

International Standard Audiovisual Number (ISAN, V-ISAN) [ISO 15706-1, ISO 15706-2]: A globally-unique, centrally managed means of issuing identifiers for program content. ISAN consists of 3 sections. The root identifies a work throughout its existence, the episode section identifies parts of a serial work, and the version section identifies versions of work such as edits, languages or formats. ISAN provides a centralized database of descriptive metadata which can be referenced by each of the 3 sections.
[image: image13.emf]
Figure 1 ISAN Structure

Advertising Digital Identification, Ad-ID: Ad-ID provides a globally unique code generated from a secure central source. Ad-ID consists of 3 sections. The company prefix identifies the advertiser or advertiser’s product, the unique code identifies the creative, where versions of the same creative are assigned different codes. The high definition section, if present, indicates that the asset was created in high definition. Ad-ID also serves as an advertisement metadata repository, including information about the advertiser, the product, and other descriptive and operational fields.
[image: image14.emf]
Figure 2 Ad-ID Structure

Industry Standard Commercial Identifier, ISCI: ISCI had been in use from 1969; it did not use globally unique codes, and was made obsolete in 2007 by Ad-ID. However it may still be used. An ISCI code is usually a set of 8 characters, the first four being alphabetic, and the remaining four being numeric, in the format 'ABCD1234' . The alphabetical characters usually represent the advertiser and the numeric characters usually represent the spot itself, with different numbers used for either different spots, or different versions of the same spot.
CableLabs VOD Content Specification Version 1.1 Unique Portable Identification: VoD systems may use this identifier which is a concatenation of Provider_ID and Asset_ID. The Provider_ID must be set to a registered internet domain name restricted to at most 20 lower case characters and belonging to the provider, E.g. disney.com. The Asset_ID is unique within a provider’s asset ID space, formatted as a 20 character string of 4 alphabetical characters followed by 16 numeric characters.

TV-Anytime Content Reference Identifier (CRID):  A unit of content, can be referred to by its globally unique CRID in the same way that a webpage can be referred to by its globally unique URL on the web. A CRID is specified much like URLs. Typically, the content owner will use their DNS-names in a combination with a product-specific name to create globally unique CRIDs. As an example, let's assume that BBC wanted to make a CRID for the Olympics in China. It may have looked something like this

crid://bbc.co.uk/olympics/2008/ 

Then, to refer to a specific event - such as the women's shot-put finale - they could have used the following inside their metadata.

crid://bbc.co.uk/olympics/2008/finale/shotput/women 

International Standard Recording Code (ISRC): is an international standard code for uniquely identifying sound recordings and music video recordings. ISRC codes are always 12 characters long, in the form "CC-XXX-YY-NNNNN" (The hyphens are not part of the ISRC code itself, but codes are often presented that way in print to make them easier to read.) The four parts are as follows:

· "CC" is the appropriate for the registrant two-character ISO 3166-1 alpha-2 country code 

· "XXX" is a three character alphanumeric registrant code, uniquely identifying the organisation which registered the code. Typically, the appropriate regulating body in each country will issue a three letter code to each record label. For example, the regulating body for ISRCs in the UK is Phonographic Performance Limited (PPL). 

· "YY" is the last two digits of the year of registration (not necessarily the date the recording was made) 

· "NNNNN" is a unique 5-digit number identifying the particular sound recording. 

Canadian Commercial Code (CCC): developed by the ICA traffic committee, is intended for use with commercials from slate, to dubbing, to billing. It is not registered or licensed, and is manually generated 13 character code.
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Figure 3 CCC Structure
· CC is the client code

· BB is the brand code

· The commercial number 001 – 999

· 0 is the last digit of year

· Media is T for television, C for Television Combo (2 back-to-back ads), H for High Definition TV, B for Billboard, R for radio, and I for Internet.

· Length of spot in seconds, else use 2M for 2 minutes.

· Language, A Arabic , B Farsi/Iranian /Persian, C Cantonese, D Macedonian, E English, F French, G, Greek, H Hindi, I Italian, J Punjab, K Polish, L Somalian, M Mandarin, N Korean, O OTHER, P Portuguese, Q Urdu, R Russian, S Spanish, T Amharic/Ethiopian, U Ukrainian, V Vietnamese, W German, X Afghan, Y Hungarian or Z Czech.
PubID:  is an initiative of the French advertising industry, driven by their professional organizations: AACC (Association of Communication Agencies Consulting), ARPP (Professional Regulatory Authority Publicity), SNPTV (National Union of television advertising) and UDA (the Union of Advertisers). Each ID is permanently associated with a complete set of information ("metadata"). pubID consists of seven fields having a code length of 28 characters (including underscores).  Agency and Advertiser codes are managed centrally by the pubid administration.
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Figure 4 PubID structure
· FR is the country code

· AGEN is a code identifying the consulting agency behind the film. 

· ANNO is a code identifying the advertiser. A single advertiser has the same code regardless of the agency.
· Product code PROD is assigned to the product by the agency. 

· 0012 is a unique identification number for each film for this product. 

· 030 indicates the duration in seconds of the film. 

· F is a default value that indicates that the film is completed. (This code can take other values pending future developments of pubid).
A chaque ID est associé de manière permanente un jeu complet d'informations (« métadonnées »), concernant :L'annonceur (annonceur, marque, gamme, division, etL'avis ARP
Clock Number: is a unique alphanumeric identification number used in the U.K to identify an advertisement and its creators/source (the advertising agency). The number is used from the clearance process through to transmission and post-transmission reporting. A clock number consists of five fields having a code length of 15 characters (including forward slashes). Agencies or advertisers are responsible for making up the clock number.
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Figure 5 Clock Number Structure

· Agency Code (3 alpha characters)

· Client Code (2 alpha characters)

· Product Code (2 alpha characters)

· Unique Id (3 numeric characters)

· Duration (3 numeric characters)
Appendix V 

Distributed content service for audience measurement
V.1 Scenario for Linear TV audience measurement
Linear TV is a basic IPTV service that used by family environment. As the traditional TV viewing service, Linear TV is also the most popular service that used in IPTV. The legacy ways of audience measurement such as sampling, survey, can also be used in IPTV service. By means of the bi-direction IP network features, the audience measurement information can be possibly collected from IPTV network and system without interrupting user’s viewership. Channel consumption information is the major target that monitored by Audience measurement.
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The following figures give the audience measurement used in IPTV Linear TV. It gives the very high level scenario that describes the Linear TV environment.
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Fig V-1 Audience measurement for Linear TV (with trick mode)
As Fig V-1 shows, the STB is possible audience measurement functions carrier. Alternatively, Home gateway, Multicast control point are also possible locations. (But it maybe not an appropriate place). At those locations, audience measurement functions (if deployed) measures the user behaviours related Linear TV viewing. The popular way to implement Linear TV is using Multicast by means of IGMP protocol. Therefore, AM system can monitor those IGMP message from Terminal device, via home gateway, and terminate at Multicast control point. And those messages are re-formatted as Audience Measurement data to be sent to aggregation functions. 
If trick mode is to be considered, then an end-user needs to interactive with content storage functions to play the recorded content. Therefore, RTSP protocol will be used as control message. Audience measurement functions can collect those information then reports to aggregation functions. Further more, aggregations can communicate with content storage functions to retrieve its log files as the potential AM data. 
V.2 Scenario for VoD audience measurement
VoD service is an attractive and typically service in IPTV. Compares with the Linear TV, it is able to indicate that the user viewing preference. Therefore, the VoD content selection, further more, plus user’s viewing actions such as pause, FF, record command can imply user’s favourite within the played content. Those integrated information will help Advertiser to find out where is the “hot point” during the VoD content consumption.  
 The following figures give the audience measurement used in IPTV VoD service. It gives the very high level scenario that describes the VoD environment.
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Fig V-2 Audience Measurement for Video on Demand
As Fig V-2 shows, an audience related information can be considered as 2 aspects: VoD service (content item) request and VoD control command. Terminal device (e.g, STB, Home gateway) could handle both information and reported to AM server. 
If taking view from network side, those 2 pieces of information might go to different place. CD&LCF will handle the VoD service request from end-user. Streaming media Server (the instance carrying the Unicast delivery control functional block) is the actual place where the end-user controls the play status of VoD content. Therefore, for audience measurement, those 2 places are the ideal place to deploy audience measurement functions.
It is noted that, in the situation of network side measurement, the aggregation functions might be only need a API to retrieve the measured data without using network functions.
[contributor notes:] There might have other possible ways to retrieve the data from network side besides the place mentioned above. It will have more discussion but it is out of scope of this contribution.
Appendix VI

Audience measurement metadata for IPTV distributed content services
(This annex forms an integral part of this Recommendation)
[Editor’s Note]This Appendix will be changed into an Annex after it is thoroughly reviewed. 
<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns:am1="urn:itut:iptv:am1:2010" xmlns:mpeg7="urn:itut:iptv:am:mpeg7:2010" xmlns="http://www.w3.org/2001/XMLSchema" xmlns:xml="http://www.w3.org/XML/1998/namespace" targetNamespace="urn:itut:iptv:am1:2010" elementFormDefault="qualified" attributeFormDefault="unqualified">
        <annotation>
                <documentation xml:lang="en"><![CDATA[
                                This schema (itut_am1.xsd) is the ITU-T AM1 Metadata, Version 0.2. 

                                The namespace of the schema is "urn:itut:iptv:am1:2010", and its preferred namespace prefix is "am1".

                        ]]></documentation>
        </annotation>
        <!-- import namespace="urn:mpeg:mpeg7:schema:2004" schemaLocation="mpeg7.xsd"/ -->
        <import namespace="urn:itut:iptv:am:mpeg7:2010" schemaLocation="itut_am_mpeg7.xsd"/>
        <import namespace="http://www.w3.org/XML/1998/namespace" schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>
        <!-- ======================================================================= -->
        <!-- Basic Type Definition                                                                                            -->
        <!-- ======================================================================= -->
        <complexType name="LanguageType">
                <attribute ref="xml:lang" use="required"/>
                <attribute name="preferred" type="boolean" use="optional"/>
        </complexType>
        <complexType name="TextualType">
                <simpleContent>
                        <extension base="string">
                                <attribute ref="xml:lang" use="optional"/>
                                <attribute name="preferred" type="boolean" use="optional"/>
                        </extension>
                </simpleContent>
        </complexType>
        <complexType name="TimePointType">
                <attribute name="timePoint" type="dateTime" use="required"/>
        </complexType>
        <complexType name="MediaTimePointType">
                <attribute name="timePoint" type="time" use="required"/>
        </complexType>
        <complexType name="DurationType">
                <attribute name="duration" type="duration" use="required"/>
        </complexType>
        <complexType name="TimeType">
                <complexContent>
                        <extension base="am1:TimePointType">
                                <attribute name="duration" type="duration" use="optional"/>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="MediaTimeType">
                <complexContent>
                        <extension base="am1:MediaTimePointType">
                                <attribute name="duration" type="duration" use="optional"/>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="PVRViewingSegmentType">
                <complexContent>
                        <extension base="am1:TimeType">
                                <attribute name="viewingStart" type="dateTime" use="optional"/>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="VODViewingSegmentType">
                <complexContent>
                        <extension base="am1:MediaTimeType">
                                <attribute name="viewingStart" type="dateTime" use="optional"/>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="TimeWindowType">
                <attribute name="start" type="dateTime" use="required"/>
                <attribute name="end" type="dateTime" use="required"/>
        </complexType>
        <!-- ======================================================================= -->
        <!-- Root element                                                                                                         -->
        <!-- ======================================================================= -->
        <element name="AM1Main" type="am1:AM1MainType"/>
        <complexType name="AM1MainType">
                <sequence>
                        <element name="AMConfiguration" type="am1:AMConfigurationType" minOccurs="0"/>
                        <element name="ClassificationSchemeList" type="am1:ClassificationSchemeListType" minOccurs="0"/>
                        <element name="AMPackage" type="am1:AMPackageType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="UserPreferenceAndEventPackage" type="am1:UserPreferenceAndEventPackageType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
        </complexType>
        <!-- ======================================================================= -->
        <!-- Audience Measurement Configuration                                                                  -->
        <!-- ======================================================================= -->
        <complexType name="AMConfigurationType"/>
        <!-- ======================================================================= -->
        <!-- Classification Scheme List                                                                                    -->
        <!-- ======================================================================= -->
        <complexType name="ClassificationSchemeListType">
                <sequence>
                        <element name="CSAlias" type="mpeg7:ClassificationSchemeAliasType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="ClassificationScheme" type="mpeg7:ClassificationSchemeType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
        </complexType>
        <!-- ======================================================================= -->
        <!-- Audience Measurement Package                                                                         -->
        <!-- ======================================================================= -->
        <complexType name="AMPackageType">
                <sequence>
                        <element name="ObservationPeriod" type="am1:TimeType" minOccurs="0"/>
                        <element name="AMList" type="am1:AMListType"/>
                </sequence>
                <attribute name="locOfMeasurement" type="am1:locationOfEndUserMeasurementFunctionType" use="required"/>
                <attribute name="amSourceDeviceIdref" type="normalizedString" use="optional"/>
                <!-- Identifer of the network equipment, VoD server or terminal device which obtain audience information and transmit it to the Aggregation Function. -->
        </complexType>
        <simpleType name="locationOfEndUserMeasurementFunctionType">
                <restriction base="NMTOKEN">
                        <enumeration value="NTF"/>
                        <enumeration value="CDF"/>
                        <enumeration value="ITF"/>
                        <!-- NTF (Network Function), for IGMP request of linear TV service -->
                        <!-- CDF (Content Delivery Function), for RTSP request of VoD service -->
                        <!-- ITF (IPTV Terminal Function), for both linear TV and VoD -->
                </restriction>
        </simpleType>
        <complexType name="AMListType">
                <sequence>
                        <element name="LinearTVAM" type="am1:LinearTVAMType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="VoDAM" type="am1:VoDAMType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="PVRAM" type="am1:PVRAMType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
        </complexType>
        <!-- ============================================== -->
        <!-- Audience Measurement Base                                   -->
        <!-- ============================================== -->
        <complexType name="AMBaseType">
                <sequence>
                        <element name="ConsumedContent" type="am1:ContentInformationType"/>
                </sequence>
                <attribute name="userIdref" type="normalizedString" use="optional"/>
        </complexType>
        <complexType name="ContentInformationType">
                <complexContent>
                        <extension base="am1:ContentRefType">
                                <sequence>
                                        <element name="ContentTitle" type="am1:TextualType" minOccurs="0" maxOccurs="unbounded"/>
                                        <element name="ContentGenre" type="mpeg7:ControlledTermUseType" minOccurs="0" maxOccurs="unbounded"/>
                                        <element name="ContentResolution" type="am1:ResolutionType" minOccurs="0"/>
                                        <element name="CaptionLanguage" type="am1:LanguageType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="ContentRefType">
                <attribute name="idref" type="normalizedString" use="required"/>
                <attribute name="idType" type="am1:contentIdTypeType" use="optional"/>
        </complexType>
        <simpleType name="contentIdTypeType">
                <restriction base="NMTOKEN">
                        <enumeration value="ISAN"/>
                        <enumeration value="AdID"/>
                        <enumeration value="ISCI"/>
                        <enumeration value="CableLabs1.1"/>
                        <enumeration value="CRID"/>
                        <enumeration value="ISRC"/>
                        <enumeration value="CCC"/>
                        <enumeration value="pubID"/>
                        <enumeration value="Clock"/>
                        <enumeration value="programName"/>
                </restriction>
        </simpleType>
        <simpleType name="ResolutionType">
                <restriction base="NMTOKEN">
                        <enumeration value="HD"/>
                        <enumeration value="SD"/>
                </restriction>
        </simpleType>
        <!-- ============================================== -->
        <!-- Linear TV Audience Measurement                            -->
        <!-- ============================================== -->
        <complexType name="LinearTVAMType">
                <complexContent>
                        <extension base="am1:AMBaseType">
                                <sequence>
                                        <element name="ViewingChannel" type="am1:ChannelInformationType"/>
                                        <element name="TotalElapsedTime" type="am1:LinearTVTotalElapsedTimeType" minOccurs="0"/>
                                        <element name="CaptionLanguageSelected" type="am1:LanguageType" minOccurs="0"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="ChannelInformationType">
                <complexContent>
                        <extension base="am1:ChannelRefType">
                                <sequence>
                                        <element name="ChannelGenre" type="mpeg7:ControlledTermUseType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="ChannelRefType">
                <attribute name="idref" type="normalizedString" use="required"/>
                <attribute name="shortName" type="am1:channelShortNameType" use="optional"/>
        </complexType>
        <simpleType name="channelShortNameType">
                <restriction base="NMTOKEN">
                        <maxLength value="7"/>
                </restriction>
        </simpleType>
        <complexType name="LinearTVTotalElapsedTimeType">
                <complexContent>
                        <extension base="am1:DurationType">
                                <sequence>
                                        <element name="ViewingSegment" type="am1:TimeType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <!-- ============================================== -->
        <!-- VoD Audience Measurement                                     -->
        <!-- ============================================== -->
        <complexType name="VoDAMType">
                <complexContent>
                        <extension base="am1:AMBaseType">
                                <sequence>
                                        <element name="VODContentProvider" type="am1:ContentProviderInformationType" minOccurs="0"/>
                                        <element name="TotalElapsedTime" type="am1:VoDTotalElapsedTimeType" minOccurs="0"/>
                                        <element name="CaptionLanguageSelected" type="am1:LanguageType" minOccurs="0"/>
                                        <element name="LicenseWindow" type="am1:TimeWindowType" minOccurs="0"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="ContentProviderInformationType">
                <complexContent>
                        <extension base="am1:ContentProviderRefType">
                                <sequence>
                                        <element name="ContentProviderName" type="am1:TextualType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="ContentProviderRefType">
                <attribute name="idref" type="normalizedString" use="required"/>
        </complexType>
        <complexType name="VoDTotalElapsedTimeType">
                <complexContent>
                        <extension base="am1:DurationType">
                                <sequence>
                                        <element name="ViewingSegment" type="am1:VODViewingSegmentType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <!-- ============================================== -->
        <!-- PVR Audience Measurement                                     -->
        <!-- ============================================== -->
        <complexType name="PVRAMType">
                <complexContent>
                        <extension base="am1:AMBaseType">
                                <sequence>
                                        <element name="RecordingChannel" type="am1:ChannelRefType"/>
                                        <element name="ActualRecordingTime" type="am1:TimeType" minOccurs="0"/>
                                        <element name="TotalElapsedTime" type="am1:PVRTotalElapsedTimeType" minOccurs="0"/>
                                        <element name="CaptionLanguageSelected" type="am1:LanguageType" minOccurs="0"/>
                                        <element name="StorageProfile" type="string" minOccurs="0"/>
                                        <!-- Storage Profile ????? -->
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="PVRTotalElapsedTimeType">
                <complexContent>
                        <extension base="am1:DurationType">
                                <sequence>
                                        <element name="ViewingSegment" type="am1:PVRViewingSegmentType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <!-- ======================================================================= -->
        <!-- User Preference And Event Package                                                                    -->
        <!-- ======================================================================= -->
        <complexType name="UserPreferenceAndEventPackageType">
                <sequence>
                        <element name="ObservationPeriod" type="am1:TimeType" minOccurs="0"/>
                        <element name="EndUser" type="am1:UserInformationType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="UserPreference" type="am1:UserPreferenceType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="UserEventList" type="am1:UserEventListType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
                <attribute name="ITFDeviceIdref" type="normalizedString" use="optional"/>
        </complexType>
        <complexType name="UserInformationType">
                <complexContent>
                        <extension base="am1:UserRefType">
                                <sequence>
                                        <element name="UserName" type="am1:TextualType" minOccurs="0" maxOccurs="unbounded"/>
                                        <element name="Sex" type="am1:SexType" minOccurs="0"/>
                                        <element name="AgeGroup" type="mpeg7:ControlledTermUseType" minOccurs="0"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <simpleType name="SexType">
                <restriction base="NMTOKEN">
                        <enumeration value="Female"/>
                        <enumeration value="Male"/>
                </restriction>
        </simpleType>
        <complexType name="UserRefType">
                <attribute name="userIdref" type="normalizedString" use="required"/>
        </complexType>
        <complexType name="UserPreferenceType">
                <complexContent>
                        <extension base="am1:UserRefType">
                                <sequence>
                                        <element name="FavoriteChannelList" type="am1:FavoriteChannelListType" minOccurs="0"/>
                                        <element name="StoppingTime" type="am1:TimePointType" minOccurs="0"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <complexType name="FavoriteChannelListType">
                <sequence>
                        <element name="FavoriteChannel" type="am1:ChannelRefType" maxOccurs="unbounded"/>
                </sequence>
        </complexType>
        <complexType name="UserEventListType">
                <complexContent>
                        <extension base="am1:UserRefType">
                                <sequence>
                                        <element name="UserEvent" type="am1:UserEventType" minOccurs="0" maxOccurs="unbounded"/>
                                </sequence>
                        </extension>
                </complexContent>
        </complexType>
        <!-- ============================================== -->
        <!-- User Event                                                                 -->
        <!-- ============================================== -->
        <complexType name="UserEventType">
                <sequence>
                        <element name="EventType" type="mpeg7:ControlledTermUseType"/>
                        <element name="OccurringTime" type="am1:TimePointType" minOccurs="0"/>
                        <element name="TargetContent" type="am1:ContentRefType" minOccurs="0" maxOccurs="unbounded"/>
                        <element name="ContentPosition" type="am1:ContentPositionType" minOccurs="0"/>
                        <element name="TrickModeAttributes" type="am1:TrickModeAttributesType" minOccurs="0"/>
                        <element name="RecordingAttributes" type="am1:RecordingAttributesType" minOccurs="0"/>
                        <element name="ManagementAttributes" type="am1:ManagementAttributesType" minOccurs="0"/>
                </sequence>
                <attribute name="targetService" type="am1:serviceType" use="required"/>
        </complexType>
        <simpleType name="serviceType">
                <restriction base="NMTOKEN">
                        <enumeration value="LinearTV"/>
                        <enumeration value="VoD"/>
                        <enumeration value="PVR"/>
                </restriction>
        </simpleType>
        <complexType name="ContentPositionType">
                <choice>
                        <element name="RealWorldTime" type="am1:TimePointType"/>
                        <element name="MediaTime" type="am1:MediaTimePointType"/>
                </choice>
        </complexType>
        <complexType name="TrickModeAttributesType">
                <attribute name="speed" type="am1:trickModeSpeedType"/>
        </complexType>
        <simpleType name="trickModeSpeedType">
                <restriction base="normalizedString">
                        <enumeration value="x2"/>
                        <enumeration value="x4"/>
                        <enumeration value="x8"/>
                        <enumeration value="x16"/>
                        <enumeration value="x32"/>
                        <enumeration value="x1/2"/>
                        <enumeration value="x1/4"/>
                        <enumeration value="x1/8"/>
                        <enumeration value="x1/16"/>
                        <enumeration value="x1/32"/>
                        <enumeration value="other"/>
                </restriction>
        </simpleType>
        <complexType name="RecordingAttributesType">
                <sequence>
                        <element name="ScheduledRecordingTime" type="am1:TimeType" minOccurs="0"/>
                        <element name="RecordStopReason" type="am1:TextualType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
                <attribute name="recordTrigger" type="am1:recordTriggerType" use="optional"/>
                <attribute name="allEpisodes" type="boolean" use="optional"/>
        </complexType>
        <simpleType name="recordTriggerType">
                <restriction base="NMTOKEN">
                        <enumeration value="manual"/>
                        <enumeration value="scheduled"/>
                </restriction>
        </simpleType>
        <complexType name="ManagementAttributesType">
                <sequence>
                        <element name="DeleteReason" type="am1:TextualType" minOccurs="0" maxOccurs="unbounded"/>
                </sequence>
        </complexType>
</schema>
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