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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETS| SR 000 314 (or the updates on the ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Telecommunications and I nternet
converged Services and Protocols for Advanced Networking (TISPAN).

The present document defines the TISPAN NGN Release 2 IPTV architecture: Dedicated subsystem for IPTV functions
in NGN.

Introduction

The present docume
subsystem within the
other NGN service s

‘elevision (IPTV)
for interoperability with

The present docume ' ‘which needs to be exposed from IPTV
subsystem.
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1 Scope

The present document describes the IPTV functional architecture and functions of an NGN Integrated |PTV system by
integrating of IPTV functions into the NGN architecture. For example, interactions and information flows between the
IPTV functional entities and other functional entities will be specified. The specification starts from outlining high-level
IPTV functional architecture, functional groups and is further developed into the more detailed functional architecture,
reference points and operational modes.

The architecture is intended to support requirements defined by the respective ETSI TISPAN requirement
definitions[1] and alow integration new or existing IPTV solutions (such as those defined by DVB, ATISIIF, ITU etc)
within the NGN architecture.

The resulting architecture should, should rely as much as possible on common components and integrates, coexist with
other TISPAN NGN services.

The following areas are covered:
e  Authentication and authorization.
e  Content Protection (including DRM).

. Capability exchange.

. Resource Management.
o Poli

.

.

The architecture foc rati een |PTV services and NGN networks, migration scenarios from
existing solutions (i.e"DVB-IPI, ATISIIF) into NGN and common components.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

. For a specific reference, subsequent revisions do not apply.

. Non-specific reference may be made only to a complete document or a part thereof and only in the
following cases:

- if it is accepted that it will be possible to use all future changes of the referenced document for the
purposes of the referring document;

- for informative references.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the
method of access to the referenced document and the full network address, with the same punctuation and use of upper
case and lower case letters.

NOTE: Whileany hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

ETSI
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Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

(1]

[2]
(3]
[4]
(5]

[6]

[7]

8]

[10]

[11]

[12]

[13]

[14]

[19]

2.2

[15]

ETSI TS 181 016: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); Service Layer Requirements to integrate NGN services and
IPTV".

ETSI TS 102 034: "Digital Video Broadcasting (DVB); Transport of MPEG-2 TS Based DVB
Services over |P Based Networks'.

ETSI TS 122 240: "Universal Mobile Telecommunications System (UMTS); Service requirements
for 3GPP Generic User Profile (GUP); Stage 1 (3GPP TS 22.240".

ETSI TS 123 240: "Universal Mobile Telecommunications System (UMTS); 3GPP Generic User
Profile (GUP) requirements; Architecture (Stage 2) (3GPP TS 23.240)".

ETSI ES 282 001: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NGN Functional Architecture Release 1".

ETSI TS 182 027: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); IPTV Architecture; IPTV functions supported by the IMS
subsystem”.

ETSI ES 282 019: "Telecommunications and Lnternet convergediServices and Protocols for
Advanced Networking.(HL:SPANY);: Functional Architecture; Resource and Admission Control
Subsystem (RACS)".

IETF RFC 2782: "A DNS RR for specifying the location of services(DNS SRV)".

ETSI ES282 007: " T elecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); IP Multimedia Subsystem (IMS); Functional architecture'.

ETSI ES 282 004: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NGN Functional Architecture; Network Attachment
Sub-System (NASS)".

ETSI ES 282 003: "Telecommunications and I nternet converged Services and Protocols for
Advanced Networking (TISPAN); Resource and Admission Control Sub-system (RACS);
Functional Architecture".

ETSI TS 187 003: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NGN Security; Security Architecture”.

ETSI ES 282 010: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); Charging [Endorsement of 3GPP TS 32.240 v6.3.0,

3GPP TS 32.260 v6.3.0, 3GPP TS 32.297 v6.1.0, 3GPP TS 32.298 v6.1.0 and 3GPP TS 32.299
v6.4.0 modified]".

ETSI TS 132 240: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); Telecommunication management; Charging management;
Charging architecture and principles (S3GPP TS 32.240)".

ETSI TS 183 064 v.1.0.0: " Telecommunications and Internet Converged Services and Protocols
for Advanced Networking (TISPAN); Dedicated IPTV subsystem: Stage 3 Specification ".

Informative references

ETSI TR 187 008: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); NAT traversal feasibility study report”.
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[16] Toshiro Nunome; Shuji Tasaka, "An Application—Level QoS Comparison of Inter—Destination
Synchronization Schemes for Continuous Media Multicasting”, |EICE transactions on
communications, ISSN 0916-8516, Vol. 87 (2004), No. 10, pp. 3057-3067 (11).

[17] ETSI ES 204 915: "Open Service Access (OSA); Application Programming Interface (API);
(Parlay 6.0)".
[18] ETSI ES 202 504: " Open Service Access (OSA); Parlay X Web Services; (Parlay X 3)".
3 Abbreviations
For the purposes of the present document, the following terms and abbreviations apply:
BC Broadcast
BTV Broadcast TV
CA Conditional Access
CF Customer Facing
CaoD Content On Demand
DNG Delivery Network Gateway
DRM Digital Rights Management
FE Functional Entity
GUP Generic User Profile
IMS IP Multimedia Subsystem
IPTV IP Television
IUDF IP User Data Function
MCF cti
MDF
NASS
PCh
PSS
RACS
SD&S
UDAF User Data Access Function
UDF User Data Function
UE User Equipment
UPSF User Profile Server Function

4 NGN IPTV subsystem

This clause outlines architectural approach adopted in the present document. The approach is then applied to introduce
high level IPTV architecture and functional groupsin NGN architecture.

4.1 Concept and Architectural Approach
The document focuses on defining flexible functional architecture, which can:
. allow development of new IPTV subsystem in NGN;
. integrate existing |PTV subsystem in NGN;
. extend both to support other NGN services;
as defined in the service level requirements[1].
The support for other NGN services has a wide meaning, e.g. the functiona architecture would allow coupling

functionality of IPTV subsystem with functionality of PES or IM S subsystem, which in-turn may support some IPTV
features as defined in [6].

ETSI
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In order to achieve high level of flexibility, the work is focused on identifying and standardizing functional entities and
reference points, which needs to be exposed from IPTV subsystem to the rest of NGN. Internal IPTV functional entities
and reference points are identified and described for the completeness of the end to end architecture without intend to
standardize them.

The architectural approach considers IPTV subsystem as afunctional area, which isintegrated into NGN via
standardized reference points and delivers service level requirements, while allowing internal flexibility and extensions
for new service types.

The IPTV dedicated subsystem is based upon IPTV domains defined in TS 181 016 [1], clause 4.1 IPTV Roles.
Editor’s Note: Clarify mandatory and optional parts of the specification (e.g. in an annex).
Editor’s Note: Clarify features and services supported by R2 and introduced in R3.

Editor’s Note: Evaluate ways to keep and highlight backwards compatibility between R2 and R3, e.g. new changes
conflicting with R2 version should be noted explicitly.

4.2 High Level Architecture Overview

Figure 1 presents high-level NGN IPTV functiona overview and location of IPTV capabilitiesin the TISPAN NGN.
The high level overview illustrates principal functional groups for NGN IPTV services. The functional groups map to
IPTV roles as defined in clause 4.3.

The functional groups are used to derive more detailed functional architecture, hewever, alleeation of functions across
operational and organizational boundaries will vary between implementations.

s Y af g R
Application Functions
%
End- | 7\ Manage- | Content
User IPTV Service Control IPTV Media Control and ment Provider
Func- Functions Delivery Functions Func- Func-
i tions tions
tions || y
' N
Transport Functions
/ % / %
Figure 1: High-level NGN based IPTV functional architecture
4.3 Functional groups

In the context of the present document functional groups are used to describe several functional entities grouped
together according to some condition, e.g. location in the certain functional layer.

4.3.1  Application Functions

Within the present document, the term "Application Functions' includes IPTV and NGN Application Functions.

NGN Applications: provides the user with rich multimedia applications distributed across multiple NGN subsystems.
For example, session follow up or messaging exchange between fixed and mobile terminals, presentation of incoming
calls and phone list management on TV, IPTV or gaming applications based on user presence. NGN applications al so
provide operators with centralized NGN management interface to multiple subsystems for content management,
charging, interactions with IM S services, others. NGN applications may include application functions used across

ETSI
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multiple service domains for applicationsinteractions, e.g. IMS and IPTV interactions. NGN applications may include
service mediation and coordination functionality.

IPTV Applications: customer facing and operator facing.

Customer facing IPTV applications provides the server side functions to enable customer facing IPTV applications,
expose IPTV services to other NGN application and manage IPTV subsystem. Customer facing IPTV applications
provide service provisioning, selection and authorization of IPTV services.

Operator facing IPTV applications provide operator control over IPTV subsystem in NGN, content preparation and
media management, content licensing, subscriber management, offer creation, user profiles.

Server side IPTV applications expose IPTV servicesto NGN.

4.3.2 IPTV Service Control and Media Delivery Functions

Enables operation of IPTV servicesin NGN. The key functionality of this layer isto provide, but not limited to, media
distribution, selection and allocation of media delivery units, IPTV session control and management, interactions with
other NGN components for admission control and resource allocation, as well as collecting charging and QoS
information.

4.3.3  Transport Functions

Transport Control Functions. contains common NGN components RACS and NASS, provides policy control,
resource reservation and admission control as well as | P address provisioningghetwork | evel user authentication and
access network configuration as defined in TISPAN. Transport layerdefinition includes definition from [5].

Transport Processing Functions: the Transport Process Functions represents network aceess links and IP core. The IP
core isin charge of datatransmission with quality of servieesupport.

4.3.4 End User Eunctions

Customer transport: provides connection to one or multiple access networks and one or multiple home network
segments.

UE: provides user interactions and control over delivery of IPTV and other NGN services. IPTV terminal processes
serviced multimedia and presentsit in user acceptable format. User interactions may include service discovery,
selection and authorization. M ultimedia processing may include requesting multimedia asset in supported encoded
format, decoding and presenting it to the user in acceptable format, trick mode operators, channel change.

4.3.5 Management Functions

The IPTV Management Functionsinclude:

Service Fulfilment: the functions required to fulfil the IPTV service to the End-User.

Service Assurance: the functions required to assure the IPTV service provided to the End-User.

Service Billing: the functions required to ensure proper billing to the end user of delivered IPTV services.

4.3.6 Content Provider Functions

The functions provided by the entity that owns or is licensed to sell content or content assets. These are normally the
sourcing of content, metadata and usage rights.

4.4 IPTV services

Editor’s Note: Cover Release 2 and any new Release 3 |PTV services here.
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NGN integrated IPTV supports the following IPTV services[1]:
e Broadcast TV (with or without trick modes).
e Content on Demand (CoD).

e Personal Video Recording (cPVR, nPVR)
e Pay Per View.

e Messaging services

o Notification services

e Interactive TV.

e Near CoD.

e Push CoD.

e  User generated content.

e Profiling and personalisation.

e Recommendations.

Advertising.

The context of the |PT\V arc represented ‘end to end" for completeness, starting from the UE on the left to
the management functlons and content providers functions on the right. However, the functions on the right
(e.g. management and content provider) are outside this release of the specification.

Dedicated NGN IPTV functional architecture is presented in figure 2.

ETSI
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Figure 2: NGN IPTV functional architecture

The figure also includes reference points using dotted lines, which are shown for completeness and outside the present
document: examples are provided in informative annex showing how such reference points can be used. The two
reference point outside the scope of the present document shown for completeness are NGN & Customer facing IPTV
application interactions and Configuration and Authentication.

The focus of the current specification in on the functions in the middle, namely IPTV functionsin the service layer and
inthetransport layer for integration into NGN.

The functions performed by the service layer are grouped into two levels:

e theapplication functions for provisioning an IPTV service consumption by a given user (e.g. service
selection, where 'selection’ is used in awide sense, e.g. including the parental control rules, others);

e thelPTV service control and delivery functions for the execution of a given instance of an IPTV service
during service consumption (e.g. the user can experience and control the delivery of a given media
content) and for the selection of Media Control Function and media delivery during the IPTV service
establishment.

The functions performed in the transport layer apply the principles of TISPAN NGN networks transport layer (see
definition in [5]) to enable policy control, resource reservation, admission control, | P address provisioning, network
level user authentication. The relationship between media management, media distribution and media preparation
functions are presented for the completeness. However, interface definitions are outside the scope of the current release,
which is represented by the dotted lines.
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5.1 Functional entities

The functional groups presented on figure 1 contain the following functional entities used to deliver NGN IPTV
services.

51.1 Core IPTV functions

NGN Application FE: application providing functionality across single or multiple subsystem, e.g. messaging
exchange between fixed and mobile terminals, presentation of incoming calls and phone list management on TV, IPTV
gaming applications based on user presence, NGN applications may include service mediation and coordination
capabilities.

NGN Integrated IPTV supports two approached to user data location: federated and consolidated, as discussed in details
in Section 9.2.

In the federated approach user datais located close to application in the following functional entities:

NGN Application User Data FE (NGN App UDF): NGN App user data function is responsible for handling NGN
application and user data. NGN App UDF allows integration of application data across NGN applications either using
3GPP data federalization ([3] and [4]), or known NGN application, e.g. UPSF, or other legacy solution.

IPTV User Data FE (IUDF): IPTV user data function. IPTV user data function is responsible for handling dedicated
IPTV user data. IUDF alows integration of user datafrom IPTV subsystem into NGN either using 3GPP data
federalization ([3] and [4]), or known NGN application, e.g. UPSF, or other legacy solution.

To access user data the following functional entity is used:

NGN User Data Access FE (NGN UDAF): The NGN UDAF knows the location and gives access to user data. An
instance of it can be either GU P server if data federalization.approach is sel ected, knownNGN application, or other
legacy solutions.

In the consolidated approachduser data islocated and accessed viaNGN UDAF, whichis

User Profile Server FE (UPSF): The user profile server function (UPSF), as defined in ES 282 001 [5], is responsible
for hosting a set of user related information, amongst service-level user identification, numbering and addressing
information., service-level user security information: access control information for authentication and authorization,
service-level user location information at inter-system level, service-level user profile information.

Customer Facing IPTV Application FE (CFIA): provides IPTV service provisioning, selection and authorization:
. Provide IPTV services offer.
. Enable navigation and selection.
e  Verify accessright according to the IPTV user profile, e.g. stored in the UPSF.
. Provides authentication and authorization to validate the user's right based on the user profile.
. Authorizes the UE to access the IPTV Service Control and Delivery Functions.
. Providesto the UE initial entry point to the selected service.
. May provide to the UE information on selected IPTV service (e.g. duration, range, etc.).

. May accessto the NASS in order to request the geographical user localization. For example, to deliver
SD& S metadata according to the localization of the user, support user nomadism.

. May provide application usage control like COD credit, COD already purchase with last play range.

Service Discovery and Selection (SD& S): provides description information for discovery of the servicelist for Live
TV and selection of these services or on-demand IPTV services. Particular implementation is outside the scope of the
present document, e.g. defined in [2] can be used.
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IPTV Control FE (IPTV-C):

Checksif UE has been authorized by the Customer Facing IPTV Application to use IPTV Service
Control and Delivery Functions.

Provides selection of the Media Control Function during the IPTV service selection ( optional in case of
one to one relationship between IPTV Control entity and Media Control Function entity):

Based on location of the Media Control Function (M CF) entity.

Based on load of the Media Control Function (M CF) entity.

Based on distribution of contents among media delivery entity.

Optionally based on resource admission control between UE and media delivery entity.

May retrieve in NASS the geographical user localization, to select the Media Control Function entity.

M edia Control Function (M CF):

Handling mediaflow control of MDF (not applicable for multicast e.g. Linear TV).
Monitoring the status of MDF.

Managing interaction with the UE (e.g. trick mode commands).

Handling interaction with the IPTV control function.

K eepi iew on co th MDFsthat it

contr

Selec CFc D ent ay be applicable as
for

Load

edia delivery entities (MDF).
Based on distribution of contents among media delivery entities.

Optionally location of the UE (may need to access NASS in order to request the geographical user
localization, e.g. to select the Media Delivery entity according to the localization of the user and to select
nearest MDF).

Optionally based on resource admission control between UE and media delivery entity or availability of
content/resourcesin MDF itself.

May check user authorization to use requested IPTV service.
May generate charging information, e.g. for end-user charging based on the viewed content.
May manage the media processing of MDF.

Controlling advertisement insertion of MDF, e.g. instructing MCD to play the advert, handling
synchronization between the advert and IPTV content and synchrosination with delay or drift in
broadcast TV schedules.

. Providing adirect relationship on the media delivery and media control levels between downstreaming and
upstreaming UGC sessions for live UGC consumption.

In IPTV integrated subsystem MCF acts as UE point of contact for requested delivery of the selected IPTV service.

M edia Delivery Function (M DF):

Handling media flow delivery (delivering multimedia servicesto the user).
Status reporting to MCF (e.g. reporting on established IPTV media session).

Storing of media (e.g. CoD assets), may store some service information with mediafor IPTV services.
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. In particular, may be used for storing the most frequently accessed content or user specific content
(e.g. recording PVR, Time Shifted TV, Pause TV, user generated content) if the same tasks are not
performed by UE.

. May additionally process, encode or transcode (if required) mediato different required media formats
(e.g. TV resolution depending on terminals capabilities or user preferences).

. May perform content protection functionalities (e.g. content encryption).
. May support content ingestion of IPTV media.
. May receive media content from UE, eg via upstreaming/upl oad.

. Handling content download to UE (download CoD content to UE or record BC live stream and
subsequently download to UE)

. Performing advert insertion during IPTV content playback, i.e. deliver advert content to the UE during
the advert insertion opportunity.

. May support alternative streams for use with an existing broadcast channel or CoD item, e.g. alternative video,
audio or subtitle tracks for personalized stream composition,

For BC services MDF may act as source for multicast streams of BC media streams.

5.1.2 Supporting IPTV functions

M edia Preparation FE: agroup.of functions for manipul atingsspreparing', [€ontent to enable content delivery to the
UE. Examples of content preparation are encryption; enceding, keys and access rights generation. Such processes may
be executed off-line, being considered as belonging to media content management, or on:ling, in real -time, then being
part of the IPTV applications or|service delivery and control, e.g. DRM processing may he delegated.

Service & Content Protection functions (SCP): eg Digital Rights Management (DRM) Function and/or Conditional
Access (CA), implements encryption and/or conditional access for instances of multimedia service delivery. Content
security elementary functions are defined in section 7.

Note: NGN dedicated IPTV Release 2 refers to SCP as Digital Rights Management (DRM) function.

Editor’ s note: Relation to WG7 documents (eg W17033) and NGN security needs to be clarified. SCP may contain more
detailed content protection elementary functions. Comments from WG?7 on the terminology would be appreciated, eg
usage of the term ‘service and content protection’.

M edia Acquisition Function: belongs to the media preparation functions. |mplements media acquisition functionality
acquiring the media content from the content providers, may acquire license rights from the content providers to enable
media distribution to delivery functions. Media acquisition function can be co-located with media delivery function, e.g.
for acquisition of live media streams.

Media Distribution FE: implements media distribution functionality, e.g. physical distribution of multimedia assets
from centralized location to distributed delivery grid via protocols or life access to broadcast channels.

NOTE: There are relationships and interfaces between Media preparation FE, Media distribution FE, MCF/MDF
functional elements and content management may be used to purpose manage content ingest as described
in management clause 8.

Charging and Accounting Functions. manage customer charging and service subscriptions.

IPTV Subscriber Management FE: manages IPTV subscriber database.

Editor’s Note: Functional entities, which have been defined but not explicitly used in V 2.0.0 procedures or Stage 3
specification, are:

- IPTV Qubscriber Management
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- Media Preparation FE
- Digital Rights Management (DRM) Function
- Media Acquisition Function
- Media Distribution FE
This function probably can be considered as not belonging to the core functions. They can be considered supporting
functions and may be separated or collocated with other FE or groups of functions.
5.1.3 Transport functions
RACS: TISPAN resource admission and control subsystem.
NASS: TISPAN network attachment subsystem.

Transport Processing Functions: as defined in clause 4.3.

5.1.4 Customer Transport functions

Delivery Network Gateway (DNG): device that is connected to one or multiple access networks and one or multiple
home network segments.User equipment function: provides user interactions and control over delivery of IPTV and
other NGN services. May include the following elementary functions:

e Broadcast-Client Function.

e On-Demand and enable end user

application.

e Audio/Videc
e Audio/Vide

e Optional support for sub-title function.

5.2 Reference points

This section describes reference points for NGN integrated |PTV architecture as shown on Figure 2.

Reference points between the core IPTV functional entitiesis summarised in Table 1.

Table 1: Reference points between core IPTV functional entities

FE/ UE IPTV-C | CFIA | SD&S UPSF IUDF MCF MDF
Reference
point

UE Ct2 Tr Tr --- Xc Xd
IPTV-C Ct2 Ss Sh ud Sa
CFIA Tr Ss Sh Ss
SD& S Tr Ss
UPSF Sh Sh
IUDF ud ud
MCF Xc Sa ud Xp
MDF Xd Xp

- NOTE: Thefigure also includes dotted line connections, which are shown for completeness of functional
relationships. Such connections are outside the present document. The considerations for deferring
assigning reference points to such connections are:
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e functional interactions on the connection is not used in the current procedures;
e connection isoptiona;
e connectionisleft for further study.

Editor notes: Need to clarify reference points: existing or new, mandatory or optional.

521  Tr-IPTV transactional
Reference point between UE and Application Functions:
. Used for UE Authentication and Authorization during initialization.
NOTE 1: UE authentication may also be done directly via e2 reference point.
. Used for user Authentication and Authorization for IPTV service during initialization.
. Used to provide UE with one or more service offers.
. Used to enable navigation and service selection.

o May instantiate |PTV/converged service offers.

NOTE 2: The relation to converged service needs further clarification an topic».

user profile.

e b
ici lo]

5.2.2 Ct2 - UE facing IPTV control

Optional reference point between UE and IPTV Control:
e Actsasinitial UE point of contact to request delivery of the selected IPTV service.
. Returns nominated service (media) delivery control function.

. Provides enough information for IPTV Control to check that UE has been authorized (by the Customer
Facing IPTV Application) to access the requested resources.

NOTE: "Optional reference point" refersto areference point only required in some of the operational modes:
proxy, redirect, coupled or decoupled as defined in clause 6.

5.2.3 Sa - IPTV control and Media Control Function

Reference point between IPTV control and Media Control Function:

. Used to interact with the Media Control Function (MCF) entity of the IPTV service selected by a user
(e.g. provides information to the MCF that the user is authorized to access the selected IPTV service).

. Used to notify the IPTV control with information related to the service selected (e.g. the IPTV service
cannot deliver the service because of network reasons such as insufficient bandwidth or no media
delivery available).

NOTE: Thisinterfaceis not used to make the media delivery (MDF) selection; thisisthe role of the MCF.
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5.2.4 Ss - Service selection
Optional Ss - Service selection reference point between Customer facing IPTV applications and IPTV control:
. Used to notify the IPTV control entity of the IPTV service selected by the user.

. Used to notify the Customer Facing IPTV Application the UE initia entry point to the selected service
(Media Control Function).

. Used to notify to the Customer facing IPTV Application with information related to the service selected
(e.g. the IPTV service cannot be delivered because of network reasons - information from the Sa
reference point).

525 Xc - UE and IPTV Media Control Function

Xc reference point (for media control) - logical end-to-end reference point between the UE and the IPTV Media Control
Function (MCF):

. used to exchange media control messages for controlling of the delivery IPTV Mediaflows.

NOTE: Transport related reference points shall be used to carry media control messages over underlying transport
segment (defined in ES 282 001 [5] and as shown below in figure 3) depending on the location of the
MCF: the Dj reference point between the UE and the access network, possibly the Di reference point
between the access network and the core network, and possibly the Ds or |z reference point between the
core network and the Media Control Function if the MCF is |ocatediafter thei€ore Network.

' '
Access Core Network Transport Processing
Network
UE Dsorlz |MCF
________________ L

Figure 3: Decomposition of the Xc reference point when the MCF is after the Core Network

5.2.6 Xp - IPTV Media Control Function and IPTV Media Delivery
Function

. Reference point between Media Control Function (MCF) and Media Delivery Function (MDF): used to
control media delivery sessionsin order to support setup of a media delivery session. The media content
can be distributed among one and more media delivery functions.

NOTE: If authorization of the user access to the selected IPTV serviceis still valid, it may be used for
transmission of some adaptations session control and/or media control commands to the previously
selected/established media delivery.

5.2.7 Xd - UE and IPTV Media Delivery Function

Xd reference point (for media delivery) - logical end-to-end reference point between UE and IPTV Media Delivery
Function (MDF):

. carries IPTV media data by appropriate means to the UE (delivers content streams).

NOTE: Transport related reference points shall be used to carry media delivery data over underlying transport
segment (defined in ES 282 001 [5] and as shown in figure 4) depending on the location of the MDF:
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the Dj reference point between the UE and the access network, possibly the Di reference point between
the access network and the core network, and possibly the Ds or 1z reference point between the core
network and the Media Delivery Function if the MDF is located after the Core Network.

)

Access

Core Network Transport Processing
Network

Dsorlz |MDF

UE

Figure 4. Decomposition of the Xd reference point

e2 - NASS access

The €2 reference point is defined in ES 282 007 [9] and ES 282 004 [10].

5.2.9

The e4 reference point is defined in ES 282 003 [11] and ES 282 004 [10].
52.10 Gq

5211 Ud-

In the federated app

e4 - NASS and RACS

. Used by IPTV application server functions, IPTV subscriber management to access subset of IPTV
profiles, which are hosted in [UDF.

In the consolidated approach:

e User Dataimplements UPSF functionality.

e Used to access user data located in User Data function. The Reference point is between | PTV applications
layer ions and UPSF [5]: As an application server function may choose to use the repository function of
the UPSF for hosting service-level user data, as transparent data, the interface should comply with Sh
reference point used between this AS Function and UPSF.

e The use of Shreference point conformsto ES 282 007 [9].

e ThelPTV applications represented on Figure 2, that may use the UPSF repository function are: Customer
Facing IPTV Applications, IPTV control, IPTV subscriber management.

5.2.12 Ug - access to NGN user data

In the federated approach:

Used by IPTV applications to provision and access federalized data from service level subsystems, eg IMS,
NGN App UDF, mobile, other profile and non-NGN user data.

Used by converged applications (e.g. communicational features on TV, mobile session handover) to provision

and access federalized data from service level subsystems (e.g. IMS, IPTV UDF, mobile, other profile data
and non-NGN user data.
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. Provides common access among application to profile data models and data components that are common
across applications.
In the consolidated appr oach:
. User Dataimplements UPSF functionality.

. Used to access user datalocated in User Data function. The Reference point isto access common user datain
NGN via UPSF [5]: As an application server function may choose to use the repository function of the UPSF
for hosting service-level user data, as transparent data, the interface should comply with Sh reference point
used between this AS Function and UPSF.

e  Theuse of Shreference point conformsto ES 282 007 [9].

. The IPTV applications represented on Figure 2, that may use the UPSF repository function are: Customer
Facing IPTV Applications, IPTV control, IPTV subscriber management.

5.3 Generic IPTV Capabilities

Editor’s Note: This section describes generic IPTV capabilities — capabilities provided by IPTV functional entities and
functional architecture as described in this chapter. They are used to provide variety of IPTV services as defined in the
detailed procedures.

IPTV Generic IPTV Capabilities:
. service discovery and selection

. content protection
. content management and distribution
. interactions with other NGN services.

5.3.1 Inter-destination media synchronization

Inter-destination media synchronization is an optional generic capability, aimed at servicing requiring this capability,
see TS 181 016 [1], Annex A.9.6.

The Media Synchronization Application Server (MSAS) and Synchronization Client (SC) are functions that provide
inter-destination media synchronization. These functions are used for synchronization sensitive services for which IPTV
delays and delay differences may degrade the quality of experience. The functional entities and reference point of the
synchronization mechanism are shown in figure 4A.

Media
Synchronization
Application Server
(MSAS)

—+ Sync

Synchronization
Client (SC)

Figure 4A: Functional entities and reference points for inter-destination media synchronization
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5311 Functional entities MSAS and SC

The inter-destination synchronization mechanism uses the concept of synchronization sessions. Each synchronization
session involves a Media Synchronization Application Server (MSAS) and multiple Synchronization Clients (SC). A
synchronization session is used for the inter-destination synchronization of a BC channel by exchanging
synchronization status information and synchronization settings instructions.

. Synchronization status information: timing information on media reception at each SC.
. Synchronization settings instruction: instruction how much an SC should delay the BC channel.
Editor's note: The use of inter-destination synchronization for CoD and other IPTV servicesisfor further study.

Tasks of the SC:

. Setting up and accepting synchronization sessions with/from the MSAS.

. Sending synchronization status information to the MSAS.

. Receiving synchronization settings instructions from the MSAS.

. Delaying a BC channel according to the received synchronization settings instruction.
Tasks of the MSAS:

. Setting up and accepting synchronization sessions with/from SCs

NOTE: he synchronization settings instructions from collected
ation status i nformation may be found in [16].
53.1.2 Mapping onto the IPTV architecture

The synchronization architecture can be mapped onto the IPTV architecture in the following ways.
Mapping 1: SCin UE.
e  TheMSASisan elementary function of the IPTV Control.
e  The SCisan elementary function of the UE.
Mapping 2: SC in Transport
e  TheMSASisan elementary function of the SCF or a stand-alone Application Server.
e  The SCisan elementary function of the Transport Functions.

NOTE: Mapping 1 isaimed at small-scale deployments of services that require media synchronization and only a
limited number of UEs uses media synchronization. Mapping 2 is aimed at large-scale deployment of
media synchronization.

5.3.1.3 MSAS-SC reference point (Sync)

This optional reference point is between Media Synchronization Application Server (MSAS) and Synchronization
Client (SC). It isused to set up synchronization sessions and to exchange synchronization status information and
synchronization settings instructions. The Sync reference point is alogical reference point in Mapping 1 from clause
5.3.2, where it istunnelled over the Ct2 reference point.
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Elementary functions

Editor’s Note: This section defines elementary function, which are used to carry basic tasks of IPTV functional entities
and functional architecture as described in this chapter. IPTV elementary functions are used to provide variety of IPTV
services as defined in the detailed procedures. This section includes Release 2 and new Release 3 elementary functions.

General elementary functions:

1. Network attachment
2. Registration
3

Resource Management

4. Charginginformation

Editor’ s Note: appropriate term for generating charging information is FFS and required feedback from SA5 about
correct meaning

IPTV elementary functions:

Service related elementary functions

11.
Session related el

12.
13.
14.

service discovery
service authorization

service selection

serviceinitiation
service contire

service cg

session initiation
session modification

session termination

Multimediadelivery & control elementary functions

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

multicast based media delivery (media streaming)
unicast based media delivery (media streaming, both down- and/or upstream)

content download/upload (offline content transfer)
control of multicast based media streaming

control of unicast based media streaming (both down- and/or upstream)

control of content transfer by download/upload
content ingestion (receiving content)

content recording(capture of live content)
content storage

content adaptation (e.g. transcoding, mix, substitute, personalize)

Content management related elementary functions

25.
26.
27.

content acquisition
content validation

content distribution
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Content protection related elementary functions

28. content licencing
29. content key management
30. content encryption

User management elementary functions

31. User profile/data management
32. Accounting/right control

Editor notes: Appropriate term instead of credit control is FFS — also interaction with online charging need to be
considered.

IPTV Common elementary functions:

33. Status/state (changes) detection/reporting
34. Common notification

35. Messaging

36. Presence Reporting

37. Inter-destination Media synchronization

6 Operati

6.1 IPT

frameworka ﬂ

Dedicated IPTV sub V service using IP delivery modes:
. Unicast: delivery mode where information packets are sent to a single destination.
. Multicast: delivery mode of forwarding information packets to a group of destinations.

. Combinations and interchanging of both inside a given service.

In order to implement service level requirements defined in [1], dedicated IPTV subsystem can use I P unicast delivery
mode, for example, for Content on Demand service, or |P multicast delivery mode, for example, for broadcast TV
service. More complex service scenarios are possible, where | P delivery modes are interchanged inside a single service,
for example, to implement broadcast TV with trick modes.

Unicast and multicast capabilities are expected from the transport layer. However, if only a subset of delivery
capabilitiesis available, the functional architecture would implement functional capabilities build upon the available
subset. For example, if transport layer has unicast capabilities only, the functional architecture implements CoD, nPVR
and other services build upon unicast delivery.

6.2 Operational modes

This clause describes interactions between the UE, the Application functions and the "IPTV Service Control and Media
Delivery functions'.

There are two aspects of these interactions:

. I nteractions between the Application functions and the "IPTV Service Control and Media Delivery
functions”.

. I nteractions between the UE and the "IPTV Service Control and Media Delivery functions'.
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Concerning the first aspect, there are two possible modes of operations. coupled and decoupled.

Coupled: following arequest from the UE, the application communicates with the"IPTV Service Control and Media
Delivery functions' to alocate and reserve a media delivery function before the content selection is confirmed to the
UE. The URL to contact the "IPTV Service Control and Media Delivery functions' is returned to the UE.

Decoupled: following arequest from the UE, the application returns the URL to contact the "IPTV Service Control and
Media Delivery functions" assuming that the "IPTV Service Control and Media Delivery functions' will be able to
allocate a media delivery function and associated resources when needed.

Concerning the second aspect, there are two possible modes of operation: proxy and redirect.

In the redirect mode: afunctional entity receives an input request, performsits actions and redirects UE to the next
functional entity in sequence.

In the proxy mode: afunctional entity receives an input request, performs its actions and proxies the request to the
next functional entity in sequence.

The flows for proxy and redirect modes are defined for one of the functional entities from 'IPTV service control and
media control functions.

IPTV control is defined in redirect mode and M CF is defined in proxy mode.

If one of the functional entities work in either of modes it neither mandates no precludes other functional entitiesto
work in the same or aternative modes.

Editor’snote: This section describes multiple operational modes, eg cou irect and their
combinations. Discussions are invited whether i NGN integrated
Senvi ry, while keeping

ﬁ S allel solution and
6.2.1

Operational flow in the coupled mode is presented on figure 5.

IPTV
Service
Control and
Media
Delivery
functions

Customer
Facing IPTV
UE Application
(AS)

UPSF/
UDAF RACS NASS

1. Service
Initialisation
'a— 2 Profile Access——
3. Media
—Delivery Control|
Allocation

4. User Location (NASS optional)———————

|
5. Resource Reservation
and Admission Control
6. Resource Reservation

and Admission Control

l&-7. MDC allocate—
8. URL for
<Media Delivery and—
MDC to contact

9. Media Delivery Request——»»]

-«——10. Media Delivery Control——»
I

Figure 5: Operation flow in the coupled mode

Main functional stepsin the coupled mode:
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4)

5)

6)

7)

8)
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Service Initialization: UE selects and requests service from the application.

Profile Access: The application optionally access profile information wither from application data of via data
access functions.

Media Control Function Allocation: The application request a Media Control Function the UE can contact to
requested media.

User location: user location can be requested from NASS or from IPTV UDF in order to select the appropriate
Media Delivery Function (and Media Control Function).

Resources Reservation and Admission Control: IPTV service control and media delivery functions selects a
MCF and a Media Delivery Function and requests reservation of transport delivery resource (from UE to
Media Delivery Function selected).

Resources Reservation and Admission Control: transport resources reserved and committed.

Media Control Function Allocation: Allocation of the user contact point in order to request media delivery and
for interactive Media Control Function.

URL for Media Delivery to content Media Control Function functional entity.

Media Delivery Request: UE requests interactive media delivery.

10) Mediadelivery Function: UE controls interactive media delivery.

6.2.2

Operational flow int

Decoupled mode

IPTV
Service
Customer Control and
Facing IPTV Media
Application Delivery RACS NASS
(AS) functions
| 1. Service
Initialisation
l———— 2. Profile Access————— |

3. URL for

Media Delivery

4. Media Delivery Request——»

5. User Location (NASS optional)————»
1

6. Resource Reservation
and Admission Control
7. Resource Reservation
and Admission Control

8. Media Delivery
Allocation

1
9. Media Delivery Request——»
|

«——

-¢——10. Media Delivery Control——»
I

Figure 6: Operation flow in the decoupled mode

Main functional stepsin the decoupled mode:

1)
2)

Service Initialization: UE selects and requests service from the application.

Profile Access: The application optionally access profile information wither from application data of via data
access functions.
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URL for Media Délivery.
Media Control Function Allocation: Media Delivery Reguest. UE requests interactive media delivery.

User location: user location can be requested from NASS or from IPTV UDF to select the appropriate Media
Delivery Function (and Media Control Function).

Resources Reservation and Admission Control: IPTV service control functions selects and media delivery
functions selects a MCF and a Media delivery entities and requests reservation of transport delivery resources.
(from UE to Media Delivery Function selected).

Resources Reservation and Admission Control: transport resources reserved and committed.

Media Control Function Allocation: Allocation of the user contact point in order to request media delivery and
for interactive Media Control Function.

Media Delivery Request: UE requests interactive media delivery. The UE knows it has to send a second
request because request at step 4 has resulted in redirect response as defined in clause 6.2.3.

10) MediaDelivery Control: UE controlsinteractive media delivery.

6.2.3

Redirect mode

Operational flow of the IPTV control functional entity in the redirect mode is presented on figure 7. The flow represents
operational.

IPTV Service Control and Media Delivery
functions

UPSF/

UE ‘ IPTV ‘ ‘ MCE ‘ ‘ MDE ‘ UDAF RACS NASS

control

1. Media Delivery,
™ Request

2. Authorisation Verification———

3. Uspr Location (NASS optional)

\

4. ResourcelReservation
and Admission Control o
5. Resourcqg Reservation
and Admispion Control

A

6. REDIRECT TO__|
MDC
7. Media Delivery Request——|

Figure 7: Operation flow in the redirect mode

Main functional stepsin the decoupled mode:

1)
2)
3)
4)

5)
6)
7)

Media Delivery Request: UE reguests interactive media delivery.

Authorization Verification: IPTV control optionally verifies user rights to access the service.

User Location: user location can be requested from NASS or from IPTV UDF.

Resources Reservation and Admission Control: IPTV control selects media delivery function and optionally
requests reservation of transport delivery resources. Note: resource reservation can be aternatively performed
by the selected MCF.

Resources Reservation and Admission Control: transport resources reserved and committed.

Redirect to MCF: UE is redirected to MCF for the selected MDF function for interactive media delivery.

Media Delivery Request: UE requests interactive media delivery.
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6.2.4 Proxy mode

Operational flow of the MCF control functional entity in the proxy mode is presented on figure 8.

IPTV Service Control and Media Delivery
functions

UPSF/

UE ‘ IPTV ‘ ‘ MDC ‘ ‘ MD ‘ UDAF RACS NASS

control

1. Media Delivery Request——|

2. Authorisation Verification——|

3| Resource Reservation

. ———»
And Admission Control

4. Resource Reservation
and Admission Control

| 5. Media Delivery
Request

- 6. Media Delivery

Figure 8: Operation flow in the proxy mode

1) MediaDéelivery Request: UE requests interactive media delivery.

2)  Authorization ificationyM CF optionall
UDF for thi .

3) ResourcesR
reservation (
IPTV contra

4)  Resources Reservation and Admission Control: transport resources reserved and committed.

5) MediaDelivery Request: Media Control Function command is passed to mediadelivery.
6) MediaDédlivery: mediais delivered to the UE.

6.3 Service initialization

6.3.1 Functional steps for UE start-up

Figure 9 presents functional steps of the UE start-up for IPTV subsystem in NGN.
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UE NASS SD&S IPTV AS

1. Network Attachment

2. Service discovery

w
3
<
:
<
o
Q
o]
4a
3
.
5
@

4, Attach to the IPT\ Service

A 4

5. IPTV Service Configuration

Figure 9: UE start-up procedure

Network Attachment.

In this step, the UE attaches to the network. The UE may be passed da SErVi vider discovery as
defined in clause 5.2.1.

In this step,
IPTV securi

In this step, the UE performs autherviication, key management. During this procedure IPTV subsystem may
register IPTV UE in other service level subsystems on behalf of UE.

Attach to the IPTV Service.

IPTV Service Configuration.

In steps 4 and 5, the UE navigates and selects a service from available service offers. IPTV AS may update IPTV user
profile, presence of behalf of IPTV as a part of the SD& S process. The service navigation and selection can be provided
in ageneric case viadifferent functional entity as presented on figure 10.

NOTE: The high level service attachment steps can looks similar for dedicated IPTV subsystem and IM S based

6.3.2

IPTV approaches, the exact alignment in proceduresis out of the scope of the present document.

Service discovery and selection

This clause defines steps in the service discovery and selection process used by the UE to attach to the network, acquire
list of service providers and make service selection from the selected service provider.

Thereisastep preceding SD& S process including setup and initial UE configuration.

Figure 10 presents steps in the SD& S process.
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Step 1.
Network Attachment

Step 2.
Service Provider
Discovery

Step 3.
Service Discovery and
Attachment

Figure 10: High Level SD&S Process

Network Attachment: during this step UE establishes connectivity to an I P-network and obtains network-based service
configuration data For example the fO||OWI ng information may be obtained Q . | P address, network
scovery, e.g. a

or list of registered

contaJ ner optlon sent
IPTV service provid

Service Provider Di oVeri|
and retrieves informa : i >ation of thelr one or more Service

Discovery (SD) Serv

Service Discovery and Attachment: during this step UE acquires information about available IPTV Services from one
or more Service Discovery (SD) Servers, navigate, select service from the service offering and attach to the service. The
procedure used to activate a particular IPTV service istypically service specific. Authentication is performed at this

step.

Further decomposition for Service Provider Discovery is presented on figure 11.

Entry Point Discovery

Service Provider
Selection

Figure 11: Service Provider Discovery Steps

Entry points discovery: during the step UE determines the entry point(s) for discovering service providers
(e.g. bootstrap process).

Service provider selection: during this stage UE retries information about available IPTV Service Providers, learns the
location of their one or more Service Discovery (SD) Servers and makes a selection of the Service Provider.

Different mechanisms are available for Step 2 and Step 3, e.g. those defined in DVB-IP [2] can be used.
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Regionalized or personalized delivery of the content metadata can be performed by the Customer Facing IPTV
applications by accessing user profiles (as described in the Clause 8) and accessing user location (as described in
clause 5).

6.4 Nomadism

In TISPAN Release 2, nomadism can be provided by relying on the functionality provided by the transport control
layer (i.e. RACS and NASYS). In this scenario, al functionsin the dedicated IPTV subsystem are located in the user's
home domain and therefore, a UE in a visited access network or access point heeds to be provided with:

- I P connectivity to the user's home service control domain.

- A pointer to the Customer Facing IPTV Application in the user's home service control domain (as part of the
Service Discovery and Attachment procedures described in clause 6.3.2).

This release does not describe how nomadism may be provided by the dedicated IPTV subsystem at the service control
layer (i.e. by having IPTV functions that are distributed across the home and visited networks).

7 Security

For content security the following elementary functions are used:

e  Content licensing: This elementary function handles the licensesiiSsuing related functions, including
generation and distribution of the licenses to the desired entities.

. Key management: This el ementary function handl es the management of the security keys, including
generate and provide the keys and corresponding parameters to the desired entities.

e  Content encryption: This elementary function handles the content protection related operations, e.g.
content encryption and encapsulation operations etc.

These three elementary functions may be flexibly located in existing functional entities or new ones asawhole or in
independent parts.

NOTE 1: Thelocations and related reference points of those three elementary functions are defined in
TS 187 003 [12].

NOTE 2: Some of these elementary functions may be executed on-line (in real-time) or off-line (in this case could
be part of the management).

8 Management

A number of functional entities used to deliver IPTV and NGN services require time synchronization, e.g. to provide
time of day reference. Transport layer should support such reference.

Content management functionalities are responsible for managing acquisition of content and service information
(e.g. metadata) from sources, controlling validation and/or processing/adaptation to the required format and also to
provide management functionalities for supporting distribution of content to the media delivery function.

NOTE: Content management is used in the case of offline or online ingest of the content. The online ingest means
receiving content directly streamed from the content provider. The offline ingest refersto content files
delivered by other means than the online (e.g. such on physical medialike DVD, CD, etc.). The content
management is used by the IPTV service provider to statically provision the content.
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9 User data

9.1 IPTV profiles
IPTV related data can be grouped into three types of IPTV profiles (figure 12):
e  Content Profile.
e  ServiceProfile.

° User Profile.

CIPTV profiles\

[Content Profile}
[Service Profile)
[ User Profile )

Content Profile: Co
service packaging U

@ervice Profile\

User information

Offer Information

S /)
Figure 13: NGN IPTV Service Profile

Service Profile; Service profile refers to data used to the provisioning of the service to the user. It contains and
maintains information about service-level user data and service-level offer data (figure 13):

. Service-level user data: as defined in NGN Functional Architecture [5], e.g. user identification,
numbering, addressing, user security, location information at inter-system level, other.

e Service-level offer data: contains the information for delivery of IPTV services, e.g. EPG/BPG.

User profile: User profile refersto user customization and usage metadata. It contains and maintains basic user
information, service specific information, e.g. subscription, bookmarks, activities, parental control, etc. and User actions
related to service purchase and consumption.

. User subscription data - contains information such as language preference, payment preferences,
navigation preferences, etc.

Service actions data - contains and maintains non static data related to the purchase and consumption of services such as
list of CoD already consumed, indexes for currently consumed programs, language selection.
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9.2 User data location

NGN Integrated IPTV supports two approached to user data location: federated and consolidated.
In the federated approach user dataislocated close to associated AS functionsin IPTV UDF, NGN Apps UDFs.

User data associated with applications can be access by the AS functions directly on Ud interfaces. If AS function
requires access to subset of user data associated with other AS functions, Ug interface should be used. User Data
functional acts as data federation agent providing unified approach and federation of user data profiles.

Federated approach is applicable to other data profiles defined in Section 9.1:
- content profiles;
- serviceprofiles.

In the consolidated approach user dataislocated in asingle location: User Data Function and canis accessed on Sh
interface. Ud and Ug interfaces, in essence, become the same Sh interface.

As discussed above, both lTUDF and UPSF may be used for handling the IPTV user data.

IPTV profile information (Content, service, user, as defined in clause 8.1) could be optionally located in the IPTV
Application server functions (i.e. [IUDF) hosting the IPTV applications, or in the UPSF as transparent data associated to
the Application Server functions, or in an XDMS associated with the IPTV Applicatien Function,

The type of user related information. necessary for multi-subsystemsservi celblending belongs to the following list:
service-level user identification, numberi ngrand'addressi ng information, service-level user security information: access
control information for authenti cation and authorization, 'service-lével user |ocation information &t i nter-system level,
service-level user profile information.

To provide support for converged applications that span across severa subsystems of the TISPAN NGN network (eg
chatting on watched programs, multiple incoming calls management, aslisted in TS 181 016 [1]) both federated and
consolidated approaches are applicable, and in accordance the location of the user data profile:

. Use UPSF asthe host for the set of user related information necessary for multi-subsystems service
blending.

. Use of data federalisation (represented by UDAF on figure 2).

It is recommended that an NGN (e.g. converged) application, or its corresponding user data functions do not have direct
accessto IPTV profilesin IUDF (reverse applies respectively). It may however have accessto it by other means
(e.g. Ug reference point to UDAF, Sh to UPSF for the subpart of IPTV profile that is hosted onto UPSF.

If UPSF is used, severa entities will need to be consistently provisioned for:
. user identification (in UPSF and IUDF);
e  user authentication (in UPSF and IUDF).

NOTE: Such need for consistent provisioning is to be brought to the attention of WG8.

10 Charging

Asillustrated in figure 2, the charging belongs to the management domain.

IPTV subsystem collects information related to billing and provides IPTV CDRs (including charging related elements),
that can be collected by the billing system for the sake of off-line charging. These CDRs may also be used for other
purposes than billing (such as QoS, statistics).
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NOTE: CDR means Charging Data Record, asdefined in TS 132 240 [14] (endorsed by ES 282 010 [13]). Itisa
formatted collection of information about chargeable event, knowing that, as a minimum, a chargeable
event characterizes the resource/ service usage and indicates the identity of the involved end User (s).

IPTV subsystem integrates with the charging and accounting components of the management domain for having access to
the user account (credit, balance, etc.) in order to allow IPTV user facing applications and optionally media delivery
control to performs their role with.

11 Procedures

11.1 Linear TV

This clause provides the flows for the BTV IPTV services integrated into the TISPAN NGN architecture and
inter-working with the NGN common functions and components. The flows support linear TV in coupled and decoupled
mode. Linear TV in coupled and decoupled mode uses RACS in the ‘ push mode'.

The clause presents generic flows and does not mandate placement of functions. DRM flows are not included.

Linear TV procedure for coupled and decoupled mode.

SD&S and
UE TPF RACS MDF UPSF/ CFIPTV
UDAF
apps
1. Acquisition of SD&S information >
- 2.
-t 3.
~—4. Linear TV channels—
5. Join
" channel A
———6.—P
7.
< Channel A~ |
8. Leave
" channel A™
9. ——p
10. Join
" channel B ™
12. 11—
-4—Channel —
B

Figure 14: NGN IPTV Linear TV procedure for coupled and de-coupled mode

1) UErequests SD& Sinformation from SD&S. SD& S format and request methods are outside the scope of the
present document and have been researched in other specifications, e.g. [2], others.

2) SD&Sverifies user profiles from UDAF/UPSF. The location of UDAF/UPSF and data model, e.g. centralized
or federated is described in clause 9.

3) SD&Srepliesservice offersto UE.

4) MDF outputs BTV multimedia stream, such asregular TV channels or scheduled content, to the TPF
connected via MGF.
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5) UEregquests TPFtojoinlinear TV channel A (BTV multicast stream).

6) Optionaly, resource admission control may take place at this stage. For Multicast, thisis typically performed
by an A-RACF, which can be separately |ocated or collocated with the TPF[7].

7) Channel A isdelivered.
8) UErequests TPFto leavelinear TV channel A.
9) If resource admission control was executed in Step 6, resource release procedure shall take place at this stage.

10) UE requests TPFtojoinlinear TV channel B. Optionally, local admission control can check resource
availability before granting the request.

11) Optionally, resource admission control may take place at this stage. For Multicast, thisistypically performed
by an A-RACF, which can be separately located or collocated with the TPF[7].

12) Channel B isdelivered.

NGN Linear TV IPTV sessionis alasting service agreement and reserved network delivery resources for broadcast
multimedia service between UE and TPF, e.g. between and including steps 5) and 8) on figure 14.

Typically in the coupled mode UE would access the channel (step 4) immediately after step 3.

In the decoupled mode there could be atime delay between step 3 and step 4, eg user may be authenticated to access
bTV package at the service initialisation stage (steps 1-3), but choose to view channel from the package at the later time

(step 4).

NOTE: Thisa DS ) arate. i , be co-located as
discuss
11.2  Mul

This clause provides theflc or the CaD | services integrated into the TISPAN NGN architecture and
inter-working with the NGN common functions and components.

The clause presents generic flows and does not mandate placement of functions. DRM flows are not included.
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SD&S
and
BESAFé CFIPTV
UE NASF RACS McF | [PTV Control Apps
(1) Acquisition of SD& S information
) (3)
(4) CoD Service purchase -
(5)

<&\
]

(6) Authorisation record

]

(7)

(8) CoD Ddlivery selegtion

A

(9) Resource reservation

« Lt

(10)

(11) CoD Delivery

v

(12) Authorisation verification

»

(13) CoD|VCR- control

»

A

(14) Autgmatic resourge release

Figure 15: NGN IPTV CoD procedure

1) UErequests SD& Sinformation from SD&S. SD& S format and request methods are outside the scope of the
present document and have been researched in other specifications, e.g. [2], others.

2) SD&Sverifies user profiles from UDAF/UPSF. The location of UDAF/UPSF and data model, e.g. centralized
or federated, is described in clause 9.

3) SD&Sreplies service offersto UE.

4)  User selects a service from the offers. UE requests the selected service from Customer Facing IPTV
Applications.

5) Customer Facing IPTV Applications. optionally creates billing event, e.g. for on-line billing, and sendsit to
UDAF/UPSF. The location of the billing information and data model are discussed in clause 9.

6) Customer Facing IPTV Applications optionally creates authorization record (play ticket) to authorize content
delivery.

7)  Customer Facing IPTV Applications replies the location of IPTV control and optionally ticket datato UE.
8) UErequestsIPTV control the location of MCF. Optionally ticket datais supplied.

9) IPTV Control selects MCF based upon operator defined criterions and requests RACS to allocate resources
between the end-points. Distributed RACS interfaces are all owed.

10) [IPTV Controlsreplies MCF location to UE.

11) UE requests MCF to deliver media using reserved session and associated resources. Optionally ticket datais
supplied and the ticket punched.
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12) MCF optionally verifies user credentials to request multimode delivery.
13) UE utilizes VCR style control over mediato MCF.

14) Automatic resource reservation follows session termination, which can beinitiated either by end point UE or
MCEF, or by an IP network. Although it is not necessary to explicitly tear-down an old reservation, we
recommend that during normal operation MCF or IPTV Control send a teardown request to RACS as soon as
the session has finished.

NGN CoD IPTV session is alasting service agreement and reserved delivery resources on server and network levels for
multimedia on demand service between UE and MDF.

Cod flows do not cover NAT explicitly, however, standard IP NAT protocols can be used, see [15].

11.2.1 Optimised bandwidth utilisation during CoD

This section discusses optimised bandwidth utilisation during CoD procedure for UE containing local storage.

The MDF, during media delivery initiated by Step 13 on Fig. 15, may increase the bandwidth of the session to a higher
bandwidth once the session has been opened, to permit delivery of datafrom MDF to the UE at arate higher than the
nominal reserved rate. The excessive content should be saved on the local storage for further consumption. The content
‘burst’” may come with a different network priority or class of service.

The UE may optionally provide feedback to the delivery server, eg the UE may detect missing data and to request
missing packets from the delivery server using a retransmission approach and a RTP/RTCP feedback mechanism
specified in Section A.3[1].

The MDF may increaseithe bandwidthigradualhyswaiting for the results of. feedback received by the delivery service:
the M DF increase the bandwidth gradual | yjuntil a retransmission request is recelved, and, once the retransmission
request has been received, to reduce the bandwidth gradually*until retransmi ssion requests are no longer received. The
delivery server may cyclically increase and decrease the bandwidth, in accordance with the'retransmission requests.

Optimised bandwidth utilisation enables mere efficient utilisation of the network resources and capacity, eg since the
content can be delivered faster (eg at the idle times) and RACS resources to be released earlier (eg to meet peek
demands).

Fig. 15.2 illustrates Optimised bandwidth utilisation during CoD

MDF &
UE TPF RACS RET

1. CoD Delivery Setup

- 2. Media Flow

3. Delivery Rate Variation

4———4. Media Flow

5. Missing media request——————»

7. Repetition of steps 3-6

Figure 15.2: Optimised bandwidth utilisation during CoD
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1) CoD session setup as discussed in Section 11.2. During session setup at SD& S stage the UE has been
identified as containing local storage and enabled for optimised network utilisation mode.
2)  Content mediaflow from MDF to UE.
3) MDF increases delivery bandwidth.
4)  Content mediaflow from MDF to UE.
5) Medialoss detected. Request for missing data.
6) MDF requested retransmission of missing data.

Steps 3-6 can be repeated.

11.3 Media broadcast with trick modes

This clause provides the flows for the media broadcast with trick modes IPTV services integrated into the TISPAN NGN
architecture and inter-working with the NGN common functions and components.

The clause presents generic flows and does not mandate placement of functions. DRM flows are not included.

SD&S

IPTV and
MCF || MDF CFIPTV

Control
UDAF Apps

UE |[Transport [|[RACS

(1) |Acquisition of SD& $ informatipn

v

A
v

A

(5) |Linear TV|channels A
R e .
(6)|Join channel A

P (7)|Channel A
(8)|Pause life[TV. Pause, Leave channel A

]
I
I
v

(9) |Pause life [TV. Play from the pause positign. Setup

(10) Resourcereservatior

[
W »

A

(12) Pause life TV. Play from the pause position. Setup

(13 Authorisation verification

<\

v

(14) CoD VCR- control

A

(15) Autometi¢ resource release

Figure 16: NGN media broadcast with trick modes procedure

The flows shows generic case where MDF providing linear TV is not co-located with MCF providing 'on-demand'
functionality. MCF and MDF can be located in the same place.

1) UErequests SD& Sinformation from SD&S.
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2) SD&Sverifies user profiles from UDAF.

3) Mediabroadcast with trick modes is a subscription based service. At the subscription time, Customer Facing
IPTV Applications optionally create authorization record (play ticket) to authorize this service.

4) SD&Sisreturned to the user.
5)  MDF outputs BTV multimedia stream, such asregular TV channels or scheduled content.

6) UE requeststransport to join linear TV channel A (BTV multicast stream). Optionally, resource admission
control may take place at this stage. For Multicast, thisistypically performed by an A-RACF, which can be
separately located or collocated with the Transport Processing Function [7]. Thisis shown by adotted line.

7) Channel A isdelivered.
8)  User requeststo pause linear TV channel. UE requests transport to leave linear TV channel A.

9)  User requests to re-start play from the paused position. UE issues setup command and requests IPTV Control
the location of the MCF. Optionally ticket datais supplied. This selection is optional, previously selected MCF
can be used or the default MCF can be supplied to the UE during service initialization steps.

10) IPTV control selects MCF based upon operator defined criterions and requests RACS to allocate resources
between the end-points. Distributed RACS interfaces are all owed.

11) IPTV control replies MCF location to UE.

12) UE issues play command and requests MCF to deliver mediafrom t lying position.

13) MCF optiona
14) UE utilizes

15) Automaticr ed el y end point UE or MCF,
orbyanlIP iti icitly tear-down an old reservation, we recommend
that during on MCFor IPTV Control send ateardown request to RACS as soon as the session
has finished.

Return to livelinear TI channel is achieved by repeating steps 6) and 7).
Return to trick mode is archived by repeating steps 8) to 13).

NGN IPTV media broadcast with trick modes service is combination of separate BTV and CoD IPTV sessions joined
together at the service level. See clause 11.1 for definition of CoD NGN IPTV session and clause 11.2 for definition of
BTV NGN IPTV session.

NGN IPTV media broadcast with trick modes session is a service level aggregation as defined above and is not used for
billing purposes.

11.4 Near CoD

This clause provides the flows for the Near CoD IPTV servicesintegrated into the TISPAN NGN architecture and inter-
working with the NGN common functions and components.

The clause presents generic flows and does not mandate placement of functions. DRM flows are not included.
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Transpor IPTV UDAF/ SD&S
UE t RACS MDF Control UPSF And
CFIPTV
Apps
(1) Init Near CoD
ghannels
)_Near CgD 0 Channel
__Near CpD 1 Channel Rolling
__Near CopD 2 Channe Start

(3) Acquisitign of SD&SF |nformation

>
‘4) Check
LS) Reply thg Near CoD Sgrvices offers
(6) Purchasg the Near CqD Service >
SZ) Update

LS) Reply thg Channel list [of the Near GoD Service

(9) Join the upcoming Nefar CoD i Chapnel to Begin|Playback
—>
(10)

—
$|1-1) Near CoD i Channel
(12) Leavg| current Near GoD i Channel

(12) Join the|next Near CoD i + 1 Chanpel for Skip Fprward

_————

(13)
(14) Near CgD i + 1 Chanpel
[——————

(15) Leavg] the current Nepr CoD i + 1 Channel

(16) Join the|previous Near CoD i Channel for Skip Backward
a7

——

$I1_8) Near CgD i Channel

(19) Leavg| %he current Near CoD Channel to End Playback

Figure 17: NGN IPTV Near CoD procedure

The flow shows generic case where MDF providing a CoD content on a set of multicast channels with a fixed interval,
e.g. aninterval of 15 minutes.

For example, one content's playback time is 148 minutes.
Near CoD Channel 0 starts output stream at time offset 00 minutes.

Near CoD Channel 1 starts output stream at time offset 15 minutes.
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Near CoD Channel 2 starts output stream at time offset 30 minutes, and so on until.

Near CoD Channel 9 starts output stream at time offset 135 minutes.

@
@
©)
4
©)
(6)
@)
©)

©)

(10)

11)
(12)
(13)
(14

(15
(16)
17
(18)
(19)

IPTV Control requests the MDF to initiate the Near CoD channels.

MDF outputs Near CoD channel streams to the transport.

UE requests the Near CoD services information from SD& S.

SD& S checks the user profiles from UDAF/UPSF.

SD& Sreturned Near CoD Services offered.

UE purchase the Near CoD from CF IPTV Applications.

CF IPTV Applications updates the user profiles from UDAF/UPSF to record the purchase.

CF IPTV Applications returned the Channel list of the Near CoD Service which the user just purchased. Each
channel has an information of Start Time and End Time.

UE requests transport to join Near CoD channel i which was the next rolling start channel by the time of the
request.

Optionally, resource admission control may take place at this stage. For Multicast, thisis typically performed
by an A-RACF, which can be separately located or collocated with the Transport Processing Function [7].

Near CoD Channel i is delivered.
User requ an

UE request i an

Optionaly, e. For Multicast, thisistypically performed
by an A- ocated or collocated with the Transport Processing Function [7].

Near CoD Channel i+1 is delivered.

User requests to Skip Backward. UE requests transport to leave Near CoD Channel i+ 1.
UE requests transport to join Near CoD channel i which was the previous channel.

Near CoD Channedl i is delivered.

User requests to Stop or End play the Near Cod. UE requests transport to leave Near CoD Channel +i.

Step (1) and (2) isthe flow of setup of Near CoD.

Step (3) to (8) isthe flow of Service Discovery & Selection of Near CoD.

Step (10) to (17) isthe flow of UE playback control of Near CoD. Step (12) to (16) are the optional interaction flow
during the playback of Near CoD.

11.5

Push CoD

Editor notes: procedures for Push CoD.

11.5.1 Push CoD procedures using notification

Notification service may be used to notify the UE about available Push COD.
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IPTV-C

IPTV ASF
(CFIA)

UPSF
UDAF

1. Subscribe to Push CoD service

MCF &
UE MDF
| |
3. Accepted
-

2. Check profile & notification
Push CoD rules

4. Push CoD event

5. Deliver Notification about Push CoD content to UE

6. UE accept
content

7. Push CoD content is delivered to UE

The detailed descript

1) User subscrils

2) According to policiesthe CFIA may request IPTV sub-profile of federalised user profile from UDAF or UPSF.
CFIA decides user authorization to use a service based on received information and service logic.

3) CFIA authorizes request and confirms successful subscription to the UE.

Note: IPTV Service provider may initiate Push CoD without explicit user subscription in which case 1-3 may be

optional.
4) New Push CoD event acts as atrigger for CFIA

5) CFIA delivers notification to the UE (including CoD content identifier) using notification framework

6) UE may accept delivery of Push COD

7) UEnitiate vialPTV-C either CoD content delivery as described in 11.2 or CoD content download from MDF.
The content may be either viewed immediately or stored for later viewings.

11.6  User generated content

11.6.1 Overview

There are two types of User Generated Content (UGC) procedures :
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. creation of the User Generated Content: thistype of procedure allows a user to declare UGC with its
metadata and upload/upstream his’her own content to the network as discussed in clause A.9.1.2 [1] and in
accordance with the IPTV SP policies for UCG services.

e watching of User Generated Content that has already been created: this type of procedure allows a user to
select and watch User Generated Content that has already been created.

11.6.2 Procedures

UE MF CFA User SD&S
profile

1a. UGC Declaration|Request

A 4

1b. Check rights & user p_);:file

1c. UGC Declaration and adding metadata to SD&%
1d. UGC Declaration Response -

A

2. Creation of UGC and publication of User Generated Content information

4. UGC delivery initiation/modification/termination

Figure 19. UGC declaration, creation and delivery

The UGC procedure comprises the following major steps:
1) The UE sends arequest for User Generated Content creation.

1a) The UE sends a User Generated Content Declaration Request to the CFIA. This request asks for a unique
content ID (that is independent of the address where the UGC can be retrieved by other UEs) and contains a
description of the User Generated Content (e.g. name, type, restriction, textual description, selected group
users, type of content, coding).

1b) The CFIA may check user rights and user profile prior to granting the UE permission to create UGC and
generates a unique UGC ID.

1c) The CFIA informs SD& S about the UGC declaration and UGC metadata.

1d) The CFIA confirms that the UE can create UGC by sending a Declaration Response containing the UCG
ID and the designated MDF where the UCG can be created (uploaded/upstreamed).

2) UE initiates creation of User Generated Content for uploading or upstreaming the content to the designated MDF and
confirms to the CFIA the publication of content (making it available for usage).

3) After publication, the CFIA can send a notification for the availability of UGC to selected UEs (using the existing
mechanism from 11.8.2). The notification can trigger the delivery of UGC to selected UEs of one or more users (e.g.
based on a user’ s subscription).
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4) Delivery of User Generated Content is based on existing procedures for stream delivery of multicasted UGC (using
procedures for delivery Linear TV defined in Section 11.1) or unicasted UGC (using procedures for Multimedia
content on demand defined in Section 11.2) or procedures for download UCG (using Push CoD procedures using
notification defined in Section 11.5.1) to UE via Xd interface.

11.7 Pay Per View

Editor notes: procedures for pay per view.

11.8 Messaging and notification services

Editor notes: procedures for messaging and notifications.

11.8.1 Messaging procedures

If messages are delivered via CFIA, then the role of Common NGN ASF is to terminate and process multiple incoming
messages into generic format before passing to CFIA for presentation to the UE. Thisisillustrated by the figure below.
The responses from the UE via CFIA should be passed back to Common NGN ASF, which will route the messages to the
appropriate destination.

IPTV ASF NGN
UE1 NGN ASF UE2
(CHA) UDAF
|
1. Send Message
2. Send message
p| 3. Send message
P>
4. Check profile & messaging
5. Forwarding forwarding
g
6. Deliver Messagg to destination >
8. Confirm of 7. Confirm of delivery
< delivery <
9. Present / Announce

incoming message

Figure 20: Messaging between IPTV UEs

Messaging between IPTV UEs:
1) User 1 sendsamessage from UEL to the IPTV user 2 at the UE2
2) The UEL sends request with attached message and recipient identifier to the CFIA
3) The CFIA forwards message to the NGN ASF messaging server
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4) According to policiesthe NGN ASF may request IPTV sub-profile of federalised user profile from NGN UDAF
if thisinformation is not stored in NGN ASF. The NGN ASF identified destination UE based on policy and
destination information

5) Based on policies the NGN A SF decides that the message should be forwarded to the IPTV UE2. The Common
NGN ASF informs CFIA about the incoming message

6) The CFIA delivers message to the UE 2

7) Successful delivery is confirmed to UE 1 viaCFIA

8) Successful delivery is confirmed to UE 1 via CFIA

9) The messageis presented to user 2.

NOTE: The message can be directly delivered from and to Common NGN ASF.

11.8.2 Notification procedures

Common notification framework should be used for notification services from internal elements (CFIA) or NGN
applications (NGN ASF) to IPTV UE as described in procedures below, i.e. for emergency alerting, advertising, content
recommendation or maintenance notification.

IPTV ASF IPTV-C or UPSF/
(CFIA) NGN ASF UDAF

1. Subscribe Notification service
2. Confirmed subscription

UE1

<

3. Notification event
[

4. Check profile & notification

message rules

2 Send natification
6. OK
L
7. Deliver Notification message to UE1
8. OK >

9. Message presented to UE or
store in message box

Figure 21: Procedure for notificaton services

Procedure for notification services:
1) User 1 subscribe to Notification service.
2) IPTV control (or NGN ASF) authorises and confirms successful subscription to notification service.
Note: Step 1 and 2 may be performed via CFIA.

Note: IPTV Service provider may initiate notification service to the UE, eg for maintenance purposes without
explicit user subscription in which case 1-2 may be optional.
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3) New notification event event acts as atrigger.

4) According to policiesthe IPTV-C may request IPTV sub-profile of federalised user profile from UDAF or
UPSF. IPTV-C decides user authorization and the appropriate UE to send notification to.

5) IPTV-Cinform CFIA about notification event

6) CFIA acknowledges notification event.

Note: Step 5 and 6 are not required, eg when IPTV-C notifies the UE directly

7) Notification message is delivered to UE (via Tr reference point).

8) Successful delivery isconfirmed to IPTV-C (or NGN ASF as external notification server).
Note: Step 1 and 2 may be performed via CFIA.

9) Messageis present to user or stored on UE for future presentation.

11.9 Recommendations

Editor notes: procedures for recommendations.

The content and service recommendation service (CRS) is used for providing recommendations to IPTV users or user
groups.

The recommendation service may make recommendations to user/groups based on difféerent criteria which include user
profile, preferences seitingsgetrrent Viewing habits,historiciiser activities as defined in [1].

The recommendation may be infform of text message (notification), multimedia message, content bookmark (pointer to
recommended content) or video recommendation streaméd from MDF.

The CRS service procedures include 2 main functions:
1) Aggregation of metadata for recommendations, eg:
a  List of userswith unique identifiers and associated service profiles;
b. Asset metadatafor CoD and linear TV, EPG/BCG;
c. Historic information about user consumption of IPTV services.
2)  Generation of recommendations on request of external triggers.

The architecture supports different ways to deliver recommendations to the UE. Typically, content recommendations
could be included into customer facing IPTV application. However, other delivery means are possible, eg common
notifications framework can be used to deliver recommendations as defined in section 11.8. The notifications
framework can be used eg to deliver time-sensitive recommendations to the user.

11.9.1 Recommendations overview

UE MCFMDF IPTV-C UPSF/UDAF CFIA CRS NGN
SD&S ASF PS

I I I [ [ | I
1. Aggregation and configuration of user profiles

2. Recommendation trigger/request

w
py)
&
S}
3
3
o)
-
a
2
o
=
zZ
e
=
2
o
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Figure 22: High Level Procedures for CRS

3) Aggregation and user configuration of profile or preferences for CRS.

NOTE: Thisuser configuration part of the step is optional. The recommendations may be based only on IPTV SP
user profile. %

4)  Anapplications
such an eve
inthe servia

ations. For example,
esence state or change

. nmendation notifications to the UE
S, p! n CRS towards UE). Notification framework (described in 11.8.2

‘ CHRE used to deliver CRS recommendation notifications (e.g. as atext message

(notification), multl media message, content bookmark, pointer to recommended content).

5) Theapplica

6) CFIA may provide CRS recommendation data, e.g. in addition to SD& S services information during service
navigation the recommendations may be included into the CFIA user interface. In this case step 3 is optional.
The UE may request additional data at step 4 (e.g. advertising clips, previews, trailers, etc).

11.9.1 Recommendations procedures

UE NGN ASF UPSF/ CRIPTV
PS UDAF apps CRS
SD&S
1. User‘profile updates -
2. ———

Aggregation and
configuration of
user profile

3. User profile updates ————»»

4. Content updates~

5. Content
——consumption—m-
updates

6. Content consumption updates ———
| |

Figure 23: Aggregation and configuration of user profile

Aggregation of metadata for content recommendations
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User can update his preferences and profile at the chosen time.
The updates are incorporated into the user profile.

User Profile datais pushed to the CRS.

BTV and CoD asset metadata is pushed to the CRS.

User consumptions of CoD or BTV content is pushed to the CRS

User consumptions of BTV channels and optionally time on the channel is pushed to the CRS

NOTE: Steps 3..6 areillustrated in the push mode. Alternatively, CRS can pull thisinformation in the pull mode.

E NGN ASF UPSF/ CFIA

Cc

CRS
PS UDAF SD&S
\ \
— 1. Acquisition of SD&S information
\
-4—2. Profile Check 3. Request
__recommendations
for multiple
services
Recommendation i
request and 4. List of_ i
delivery . 7 : | recommendations
5. Service offers with personalised recommendations
| A :
6. Service navigation 7. Request
- __recommendations
for selected
service
8. List of
- . —+
recommendations
-4-9. Service selections with personalised recommendations——
[ [

Figure 24: Recommendation request and delivery

Recommendations Request and Delivery

1)
2)

3

4)

5)
6)
7)
8)
9

Note.

UE requests SD& S information from SD&S.

SD& S verifies user profile from UDAF/UPSF. The location of UDAF/UPSF and data model, e.g. centralized
or federated is described in clause 9.

If service selection isincluded into CFIA then CFIA can optionally request CRS recommendation in addition
to SD& S services according to the user profile

CRS returns recommendations for multiple services according to user profile, eg recommendations for bTV,
CoD

Personalised service offers with recommendations are returned to the UE

User navigates through IPTV services

CFI A requests CRS recommendation for user selected service

CRS returns recommendations for the selected service according to user profile
Service options with personalised recommendations are delivered to the UE.

The service delivery itself is not affected by the service recommendations.
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11.10 Advertising

Editor notes: procedures for this service will be included in this section
NGN Integrated IPTV Advertising (Ad) service supports the following procedures:

7) Targeted ad insertion: Ad content is provided to the UE during the IPTV CoD or bTV session based on the
user profile (user preference, historic metadata, location information, presence state). The ad content is
provided at the predefined time or place: eg during commercial breaks on BTV channels, during PAUSE in
the trick mode or as pre-roll/post-roll for CoD asset.

8) Interactive Advertising (push/pull): Advertising content offered to the user (eg red button) and triggered by
the UE selection. The UE may be able to interact with some content

9) Regionalised/localised Ad-insertion : Ad content (local or regionalized) isinserted into the IPTVbroadcast
stream without targeting specific users or user groups. However, it may be targeted to regions or zones
depending on network topology.

If targeted advertising is supported, the targeting could be towards individual users or specific user groups.

Targeted advertising may be based on multiple criteria, e.g. user profile, preference, presence information, watched
content, shopping habits, location. Advertising can contain user actions, e.g. to allow user purchasing advertised

content, services or take other actions.
11.10.1 Adv

Ad insertion impl S pri i arg ected by the ADSS
(Ad Selection Servic

ies exists for multicst (eg bTV) and unicast (eg trick modes, CoD, nPVR, tsTV)

Thefollowing ad
based services:

Ad insertion opportunities for unicast based services:

1) Preroll (aplacement opportunity preceding an entertainment asset)
2) Post-roll (aplacement opportunity following the play out of an entertainment asset)
3) Interdtitial (aplacement opportunity occurring during the play out of an entertainment asset)
4)  Pause (placement opportunity as aresult of a subscriber pressing the pause button)
5) Overlay (overlay triggers, eg overlaid red button triggering interactive ads)
Ad insertion opportunities for multicast based services:

1) Adbreaks (placement opportunity typically indicated by in-band ad-insertion markers within IPTV content,
which is allowed to be replaced by ads);

2) Overlay (overlay triggers, eg overlaid red button triggering interactive ads)

The ad insertion can be performed at either UE side or MF side:

e  When UE performs ad insertion, it isinformed or determines ad insertion opportunity, receives both
IPTV content and ad content, and renders them in a sequential or simultaneous way.

e  When MF performs ad insertion, it isinformed or determines of ad insertion oportunity, retrieves ad
content and delivers the combinded stream to the UE.
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The major steps of TAI isasfollows:
. Detect ad placement opportunity.
. Select Ad content.

° Deliver Ad content.

11.10.2 Procedure for network side unicast based advertisement

This clause defines network side advertisement procedures for pre-roll, post-roll and pause ad placement opportunities
discussed in Section 11.10.1.

Fig. 25 presents network side pre-roll and post roll advertisement procedure for unicast based services.
The procedure is applicable for the following services:

- Content on Demand;

- Network PVR;
- Timeshift TV
MCF/ UPSF/
E RAC IPTVC CFIA AD
u S MDF UDAF S
\ \ \ \ \ \
1. Content Selection
+42. User Profile
3——p
—4. Ad Requesth
.—5.
—6. Instruct to create personalised play-list
7. Ll
-t 8. Acknowledgement and personalised playlist
9. Unicast Session Setup
\ \ \ \

Fig. 25 Pre-roll and post-roll advertisement for unicast based services.

1) User selected a content following SD& S procedure discussed in clause 6.3.
2) CFIA optionally requests current profile in order to request an ad.

3) UPSF/UDAF returns current profile.

4) CFIA requests personalised ads from ADS.

5) ADS returned content identifiers for personalised ads.

6) CFIA requests MCF(s) to create personalised play lists containing main selected content and ads. Optionally trick
mode operations can be disabled for ads sat the time of play-list creation.

7) MCEF confirms creation of the play-list.
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8) CFIA returns name of the personalised play-list in the asset URL

9) UE initiates unicast session setup. Normal procedure for corresponding service type (eg CoD, nPVR) applies.

Fig. 26 presents advertisement ‘on pause’ for unicast based services.

The procedure is applicable for the following services:

1)
2)
3
4)
5)
6)
7)
8)
9)

Content on Demand
Network PVR
Time Shift TV

Trick Modes on Broadcast TV when the channel is delivered via unicast

MCF/ UPSF/
UE RACS MDE IPTVC UDAF CFIA ADS

1. Content Selection and session setup

User roIe
—6. Ad Requestir
-7

4—— 8. Ad content identification(s)

10. Play———p

11. Ad stopped

Fig. 26 ‘On pause’ advertisement for unicast based services.

User selected a content following SD& S procedure discussed in clause 6.3 and starting interactive session.
User paused content session.

Pause triggers M CF to request personalised ad from CFIA.

CFIA optionally requests current user profile in order to request an ad.

UPSFUDAF returns current profile.

CFIA requests personalised ads from ADS.

ADS returned content identifiers for personalised ads.

CFIA returnsto MCF one or more ad identifiers.

MCEF instructs MDF to play ads. Ads are being played.

10) User requests to continue content session.

11) Play request triggers MCF/M DF to stop playing ads.
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11.10.3 Advertising procedures using notification

Same procedures as described in 11.9.1 may be applicable for delivering advertising to UE.

11.11 Procedures for inter-destination media synchronization

Figure 24 provides an overview of the information flows for inter-destination content synchronization.

1)

2)
3
4)

1. Sync Initiation Request
(BCService)

2. Sync Initiation Response

——3. Sync Status Information—m Repeat

4. Calculate sunc
settings

5. Sync Status Instruction

6. Sync Termination Reques

7. Sync Termination Response
e

Figure 27: Procedure for inter-destination content synchronization

The MSAS sends a synchronization initiation request to the SC, indicating that the SC will participate in the
inter-destination synchronization process. The request includes BCServiceld of the to-be-synchronized BC
channel.

The SC confirmsits participation in the inter-destination synchronization process.
The SC sends its synchronization status information to the MSAS.

The MSAS aggregates synchronization status information from multiple SCs and cal cul ates the appropriate
synchronization settings for each SC.

NOTE: Examples of algorithms to calculate the synchronization settings instructions from collected

5)

synchronization status information may be found in [16].

The MSAS sends a synchronization settings instruction to the SC.

Steps (3) - (5) may be repeated at regular time intervals.

6)

7)

The MSAS sends a synchronization termination request, indicating that it is no longer active in the inter-
destination synchronization process.

The SC confirms the termination of its participation in the inter-destination synchronization process

11.12 Procedure for service continuation

This clause discusses procedures for service continuation.
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11.12.1 Procedure for unicast service continuation between NGN IPTV UEs
Fig. 28 and Fig. 29 present procedure for unicast based service continuation between NGN IPTV UEs.
The procedure is applicable for the following services:
- Trick modes on broadcast TV
- Content on Demand
- Time-shift TV
- Network PVR
Service continuation contains two stages — pause and restart.

Service Pause Procedure:

UPSF/ SD&S and

RACS MCF IPTVC UDAF CF IPTV

1. Content Selection and Unicast Session Setup

apps

-42. Interactive Media Delivery

3. Session Transfer

nsfer Request (ass
v ’ TR

Bookmark

7. Session Termination and Resource
Release

Fig. 28 Unicast based service pause.

10) Content Selection and Unicast Session Setup. Normal procedure for corresponding service type (eg CoD, nPVR)
applies.

11) Interactive media delivery.

12) Session transfer decision.

13) UE optionally puts video session on hold.

14) UE requests CFI A to put the service on hold passing asset bookmark containing current play time.
15) CFIA attached asset bookmark to the service profile for later restart.

16) Session isterminated between UE and MF. Normal session termination procedure for corresponding service type
(eg CoD, nPVR) applies.

Service Restart Procedure;
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SD&S and
UPSF/
UE2 RACS MCF IPTVC UDAF CF IPTV
apps
1. Request for Service Continuation
2. Request

Paused Assets |
3. Service offers

A

4. Unicast Session Setup

Fig. 29 Unicast based service restart

1) UE requests CFIA to restart service (eg CoD, nPVR, tSTV session).
2) CFIA requests user profile foe the available paused assets.
3) CFIA returns assets available for restart, asset URLs and bookmarks UE.

4) UE initiates unicast session setup. Normal procedure for corresponding service type (eg CoD, nPVR) applies,
Content delivery is requested from the paused position..

11.12.1 Pro

fixeo

i

Fig. 30 presents proc S based Streaming

Service.
3GPP
PSS-SCF IUDF IPTV ASE

1) Get CoD offers
_2) CoD Cataloa (psset URLS)

5) Pause Session| (NPT offset. Asset Identifier)

v

6) Confirmation

<

7) Release video|delivery
|_8) Confirmation

A 4

9) Requeist PAUSED asset|

U7

10) Asset Identifier, NPT

< [
< »

11) List jof paused

| 12) Establish VoD session
13) Nominated MF ~
14) Establish session wfth NPT offset
r= < 1
1
1
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Figure 30: Procedure for session continuation between fixed NGN Integrated IPTV UE and IMS based

3GPP mobile UE

* PSS - Packet-switched Streaming Service.

Editor’ s note: The contribution isintended to be aligned with 3GPP VoD PSS,

Session Pause:
1) 3GPP UEL1 requests CoD offers.
2) CoD offers are returned to the UEL.
3) UE1 sets up video delivery session.
4) User decides to restart the video later.
5) UE requests to pause session to be restarted later. 3GPP PSS-SCF passes asset identifier and NPT time offset
to be included into the user profile.
6) Session pause is confirmed to the UE.
7 The UEL releases CoD session.
8) Session release confirmed to the UEL.
Session restart:
9)  IPTV UE2 reques
10) CFlAreq
11) CFIA pass
12) UE2 select
13) IPTVC selted MF and informs the UE2.
14) UE2 requests selected MF to start video delivery from the pause position.
15) Videoisdelivered using CoD session.

11.13 Remote control of IPTV services

11.13.1 Procedure for Remote Mobile Control of IPTV (Provisioning)

Fig. 31 presents procedure for provisioning aspects for remote control of NGN IPTV services.
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UE Custom Common NGN ASF| [NGN ASF|| Common | [SD&S UPSF /
Mobile NGN ASF UDAF
IPTV r C AS (eg Notifications Control CMS EPG
mobile)
N S N [T,

A 4

&)

\ 4

(4)
()

A

\ 4

(6)

A

(7)

A

(8)

A

A
> 4
»

Figure 31: Provisioning remote control of NGN IPTV services
Device binding:

1) UE (user) requeststo bind new mobile device to IPTV account through CFIA.
2) The CFIA notifies common NGN notifications about binding .

3) Common NGN ASF (Natifications) asks to the Mobile Control to acknowledge the binding.

4) The Mobile Control sends an SMS and receives confirmation from the mobile device being bound.

5) The Mobile Control acknowledges to the Common NGN ASF (Notifications).

6) The Common NGN ASF (Notifications) registers the binding internally, and acknowledges the CFIA.
7) End user receives confirmation in the UE.
Acquisition of content profiles:

ab) The CMS updates the external CF ASF about CoD Catalog (eg via push operation).
m-n) The SD& S updates the external CF ASF about EPG (eg via push operation).

y-Z) The CF ASF requests updates about PPV offerings available to the UPSF (eg via a pull operation).
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11.13.2 Procedure for Remote Mobile Control of IPTV (Operations)

Fig. 32 presents operational aspects for remote control of NGN IPTV services.

UE CF ASF Common NGN ASF| UPSF /
LUDAF
IPTV | [remote CFIA AS Notifications CDB
(mobile

IPTV Content Purchase from Mobile

(a

v
T

A 4

(c

A

(d

A

Mobile cPVR management

(m (n

»

[
»

>
l

(p (o

Figure 32: Remote control of NGN IPTV services

Content purchase:

Steps a-d: A purchase operation - mobile UE selects and purchases content. If the content is IPTV content, it is reflected
inthe IPTV user profile. The content purchased is available immediately for playback on the IPTV UE.

Moaobile cPVR management:

m-n) Mobile UE schedules a STB recording, the request is passed by CF AS to common NGN ASF notifications.

o-r) The Common NGN ASF (Notifications) targets the appropriate 1PTV UE and sends the recording notification.
st) ThelPTV UE schedules recording operation and reportes back to the notification service the acknowledgement..
In this case, the recording operation will be performed onto the IPTV UE local storage.

11.14  Procedure for Personalised Channel

Personalised Channel (PCh) service allows user to define and watch one or multiple pre-configured/scheduled content
items asasingle (virtual) channel. Personalised Channel information is stored in the user service profile (PCh
information).
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UPSHF
UE RACS MF IPTV-C CFIA SD&S UADF

1. PCh Service request (puAchase & setu;l))

2. Request authorization

iaeieteieteitated ittt Rabiiibh Rk 3. PCh Configuration
3. PCh Configuration cgnfirmation
< REPEAT
Il’— -------------------------------------------------- --\\\
Duiieitel Sttt Ay --» 4. PCh event based on schedule
5.PCh initiation

6.Resource reservation
al

l

—»

7.PCh Control Message

N o ————————

\ 8. Unigast Content Del{very to UE

2) CFIA checks service access authorization with UPSF/UDAF.

3) User defines and configures personalized channel with one or more content items discovered viaSD& S, eg
define name for the channel, items on the channel, order, time when each item should be played. Channel
definition is confirmed to the UE.

4) Optionally, PCh event (eg start of the channel or playout of the new scheduled content item) may trigger CFIA
notification to the UE, e.g. via notification.

5) CFIA initiates PCh service towards |PTV-C based on service logic, PCh schedule and user availability to watch
personalized channel.

6) IPTV-C reserves required resources.

7) IPTV-C notifies MCF to start delivery of the personalised content from MDF.
8) MDF delivers the content to UE on Xd interface.

Note: Content could be controlled as for any CoD service via Xc reference point.

9) PCh can be terminated either by MCF or UE. MCF may terminate PCh when all the content on the channel has
been delivered to the UE, or when the channel or user subscription has expired.
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Annex A (informative): Interactions between other TISPAN
services and IPTV services

This approach assumes that service interaction are based on a dedicated Application Server Function (called common
ASF) that may explicitly implement the blended service functionality (e.g. pausing the TV on incoming call, e-mail
notifications, incoming call notifications). Such an ASF can be seen asan NGN Application with respect to the
TISPAN IPTV architecture. Asshown on Fig. A.1.

Common NGN ASF provides interactions between IPTV:
- other NGN servicesas defined in [1]
- other non TISPAN services, such as Internet
- with other TISPAN service level subsystems, eg between IPTV and IMS.

A common ASF can be used for delivering customized notifications from multiple service domains (notification
sources), e.g. IMS-IM, IMS call aert, emergency notification, SMS message, e-mail alert, RSS feed, other to IPTV UE.
The notifications could be delivered to the UE based on user profile, location, presence and may require response from
the UE as shown on Fig. A.1.

A common ASF can be used for presence, e.g. presence server as discussed in annex C.

// NGN Applications \\

Applications

eg Web services, eg Web
UE & NGN SOAP services,
Apps Intr | soap
- — — 4= Common NGN ASF |
Intr NGN & : eg Web services,
CFIPTV Apps | SOAP
""""" N\ Internet
Customer 'PTV_ ) :
Facing Applications |
IPTV .
Applications |
ISC /
I
C IMS ) C PES )
\ ) _ Service Layep

Figure A.1: Interactions between IPTV and other NGN applications and services

NOTE: Such interactions are based upon existing interfaces.

A.2 Interactions based on an OSA/Parlay/Parlay X SCS

This approach is based an OSA/Parlay/Parlay X Service Capability Server (SCS), that provisions standardized
interfaces and APIsto external and third party application servers. The use of such an SCSisdescribed in ETSI ES 204
915 ‘[17], ETSI ES 202 504 [18].
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The OSA SCS acts as a secure gateway between the underlying network and the application with the OSA architecture,
eg itisresponsible for providing specific service abilities to third party applications. An SCS further servesto make an
abstraction of the functionality offered by the network, in effect offering the service capability features of the
underlying network to the third party applications.

Figure A.2 shows a simplified version of NGN integrated IPTV architecture, with interfaces to an SCS and subsequent
external applications.

) N
NGN Applications )
Applications ‘
L (OSA AS)
UE & NGN OSA/Parlay API
Apps Intr

L — 4 — OSA/ Parlay/ Parlay X Gateway (SCS) ‘

Intr NGN & : eg Web services,
CFIPTVApps SOAP
UE Customer Apolicati )
Facing pplications
—1Tr IPTV
"""" Applications
= Y,
» SIC
( IMS ) ( PES )
\ J Service Layep

Figure A.2: Interaction between TISPAN Integrated IPTV and an OSA/Parlay/Parlay X SCS
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Annex B (informative):
Interaction procedure between IPTV and other service level
subsystems

This clause provides interaction procedure between IPTV and other service level subsystems, e.g. IMS, for composite
services. The flow assumes that users are registered in IM S subsystem.

The procedure describes multimedia and communication featuresin converged NGN IPTV applications: caller ID on
the TV screen User 1 calls User 2 and both arein IMS domain. User 2 is subscribed to a converged IPTV service -
caller 1D notification with options to accept, forward or reject incoming call when another IPTV serviceis active viathe
IPTV UE.

The clause presents generic functional steps and does not mandate placement of functions. DRM functions are not
included.

IPTV || IPTV [[IPTV || NGN || NGN || UPSF || IMS IMS || IMS
UE IUDF || ASF ||UDAF|| ASF || User ||SCSCF

(1) Orig|nating call from User 1to User 2 7 —Cate S\
(2) S-CSCF accesses User 2 profile — > ﬁ
(3) Cdl invitationis delivered to common NGN ASF
(4) Check IPTV profile IPTV presence
L2 0ptional request of IPTY profile data (if not readily available)

(6) Optional return of IPTV| profile data

)
(8)

= —— == = -

(9) Deliver cadl line ID to the UE

\ 4

A

(10) Uger 2 accepted the call
(11) Cal| accepted

n
">

(12) S-CSCF can forward INVITE to User 2home UE
c/ﬁ €

»

Figure B.1: High level interactions procedure between IPTV and
other service level subsystems - IMS/IPTV inter-working

1) User linitiatesacall to user 2 from hisIMS device UEL. After traversing through the IMS CSCF chain
invitation (e.g. SIP INVITE) is delivered to the S-CSCF for User 2.

2) S-CSCF access user profile data. Dotted arrow indicate that IM S user profile has been requested from UPSF.

3) S-CSCF, based upon IMS user profile, sends the invitation on 1SC interface to common NGN ASF-. The NGN
ASF isan Application Server Function. Optimizations are possible, e.g. atimer in S-CSCF can automatically
deliver call upon no response.

4) NGN ASF checks IPTV user profile:
a) either by requesting IPTV sub-profile of federalised user profile from NGN UDAF;

b) ordirectly from IPTV subsystem from |[UDF.
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NGN UDAF optionally request IUDF for IPTV profile.
IUDF returns requested information.
IPTV user profile information is returned to NGN ASF.

NGN ASF, based on IPTV user profile and presence, deliversincoming call notification either to the IPTV
ASF (Customer facing IPTV application) or directly to the IPTV UE. In the first case steps 9) and 10) are
optional. Common NGN ASF and other ASF can be located separately, co-located or can be deployed as
application package. They are shown separately to cover generic case.

IPTV ASF invokes IPTV application to show call line ID to IPTV UE2.

User 2 from IPTV UE chooses to answer the call on IMS UE.

IPTV ASF (or IPTV UE) notifies NGN ASF that the call setup can be continued.
NGN ASF returnsinvitation to S-CSCF to be delivered to User 2 IMS home device.

S-CSCF deliversinvitation to User 2 IMS home device.
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Annex C (informative):
Presence attributes for IPTV
IPTV services may be combined with the presence service capability.
The following specific IPTV attributes shall be supported:
. Broadcast TV with or without trick modes service activated.
e  CoD service activated.
o PVR service activated.
. Near CoD (nCoD).
o Interactive TV service activated.
The following specific IPTV attributes may also be supported:
. Service currently accessed.

. Content currently accessed.

Presence filtering for buddy list members.

. Budd
Itisup to user's decis ifi ributesi u
Service level requirel lutiol d provide presence information. It
is outside the current ere is sufficient access to the presence service (i.e. the attribute

Annex D (informative):
Possible evolution path for NGN Integrated IPTV

Editor notes: This annex considers possible migration scenarios from existing solutions (i.e. DVB-IPI, ATISIIF) or
between NGN based IPTV architectures.

D.1 Evolution of IPTV architectures towards NGN

For evolution considerations, each evolutional step provides additional functionality and features for additional
values IPTV services. For example, it could be the Quality of Experience (QoE) for the end users, convergence TV with
other telecommunications features and interactive multimedia services. An efficient introduction of new services and
reduction of the operating costs may be another important motivation to evolve the IPTV systems (as shown in
Fig.D.1).
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~
NGN Converged IPTV
Combination of NGN-Integrated and IMS-based @ |
IPTV
in a single architectural framework
A
\ Y
NGN IMS based IPTV NGN Integrated IPTV
Introduces interfaces to NASS, RACS Introduces interfaces to NASS, RACS
and user profile. and user profile.
IPTV service ocntrol is based on IP Evolution of NGN dedicated IPTV,
Multimedia Subsystem, integration into TISPAN NGN,
integration into TISPAN NGN via IMS interworking & integration with IMS
i A

Non-NGN IPTV

IPTV solutions including applicatiuons., service conmtrol and
media delivery with integration with NGN

Fig. D.1.Fhepotential IPTV evolution pathsferNGN,based |PTV architectures.

In comparison with proprietary Non-NGN IPTV solutions, NGN dedicated IPTV can provide standardized IPTV
services and features with standardized | PTV control andsmiedia delivery functions.

NGN based IPTV in both cases enables the integrati on'with'User Profile Server Function (UPSF), Network
Attachment Subsystem (NASS), Resource and Admission Control Subsystem (RACS) to realize personalised value-
added IPTV features and to use network resources more efficiently.

Evolution towards NGN IMS based IPTV is based on the observation that IMS may be used as a unified service
control platform for some of the NGN services, consequently it can be used for IPTV control.

NGN based IPTV can either be based on IMS (IMS based IPTV) or interwork with IMS (NGN integrated IPTV).
However, we cannot expect that all NGN services in the future will be only IMS based. Therefore convergence,
combination or interaction of IMS with IPTV features can lead to NGN converged IPTV, which can be foreseen in the

future as common architecture framework (NGN converged IPTV) for coexistence between NGN Integrated IPTV,
IMS based IPTV and new NGN services and subsystems.

D.2 Possible migration and switch over scenarios
Editors note: Thisinformative annex discusses possible migration scenarios from/to NGN integrated IPTV.

Table D.2..:Possible migration and switch over scenarios

Evolution step UE Transport MC&DF Service control Application
Non-NGN STB Content delivery network IPTV middleware
TISPAN NGN UE | Transport MCF & IPTV-C/AS Interaction | CFIA, SD&S
integrated IPTV processing, NASS | MDF with IMS and other

& RACS NGN subsystems
TISPAN IMS UE | Transport MCF & IMS SCF, SSF, SDF
based IPTV processing, NASS | MDF

& RACS
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NGN Converged UE | Transport MCF & Thispart isfor future study in TISPAN
IPTV architecture processing, NASS | MDF NGN IPTV architectures

& RACS

Annex E (informative):

Mapping of elementary functions

E.1l

Mapping between elementary functions and generic
capabilities

Editor’s note: Contributions discussing correct mapping of elementary function to generic capabilities are invited.

This section should be reviewed to keep in synch with the normative text after new functions or services

are added.

Table E.1 presents mapping between elementary functions identified in section 5.4 and generic capabilities identified in
section 5.3.

Elementary
function

network
attachment

registration

resource
management

Service
interaction

charging
information

service discovery

service
authorization

service selection

serviceinitiation

service control

10

service information
handling

11

service
configuration

12

session initiation

13

session
modification

14

session termination

15

multicast based
media delivery

16

unicast based
media delivery

17

content
download/upload
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Elementary
function

Discovery
& selection

Service
control

Service
interact.

Media
control

Deliver
media

Content
protection

Content
mng. &

distribution

Service
interaction

18

control of
multicast
streaming

19

control of unicast
streaming

20

control of
download/ upload

21

content
ingestion/receiving

22

content recording

23

content storage

24

content adaptation

25

content acquisition

26

content validation

27

content distribution

28

content licensing

29

key management

30

content encryption

31

user profile/data

32

33

status/state
(changes)
detection/reporting”

- W\w

common
notification

35

messaging

36

presence

37

inter-destination
media
synchronization

E.2

Mapping between elementary functions and functional

entities

Editor’s note: Contributions discussing correct mapping of elementary function to functional entities are invited.

This section should be reviewed to keep in synch with the normative text after new functions or services

are added.

Table E.2 presents mapping between elementary functions identified in section 5.4 and functional entities identified in
section 5.2.

Table E.2. Mapping of elementary functions to functional entities

Elementary function UE | SD&S| CHA | IPTV-C | IUDF | UPSF | MCF | MDF
network attachment X
registration X X X

ETSI



67

Draft ETSI TS 182 028 V3.2.3 (2009-04)

Elementary function

UE

SD&S

CFIA

IPTV-C

IUDF | UPSF | MCF | MDF

resource management

charging information

service discovery

service authorization

service selection

serviceinitiation

service control

service information handling

service configuration

X | |X [X X

session initiation

session modification

session termination

multicast based media delivery

unicast based media delivery

content download/
upload

18

control of mult

19

control of uni

20

control of dow|

21

content ingesti

22

content recording

23

content storage

24

content adaptation

X X [X X

25

content acquisition

26

content validation

27

content distribution

28

content licensing

29

key management

30

content encryption

31

user profile/data mng.

32

accounting/right control

33

status/state (changes) detection/reporting

34

common notification

35

messaging

36

presence

37

inter-destination media synchronization

XX X |X | X

XX X |X X

E.3

Mapping between elementary functions and IPTV services

Editor’s note: Contributions discussing correct mapping of elementary function to IPTV services areinvited. This
section should be reviewed to keep in synch with the normative text after new functions or services are

added.

ETSI



68

Draft ETSI TS 182 028 V3.2.3 (2009-04)

Table E.3 presents mapping between elementary functions identified in section 5.4 and IPTV services asdefined in [1].

Table 3: Mapping between elementary functions and IPTV services[1].

i Push

Elementary function BC [CoD |nPVR |cPVR |BCWTP |UGC |CoD |Adv | CRS | Notif |Msy | Presence
1 network attachment X X X X X X X X X X X X
2 registration X X X X X X X X X X X X
3| resource management X1 X X X X X X
4 | charging information X X X X X
5 | service discovery X X X
6 | service authorization X X X X X X X X X X X X
7| service selection X X X X X X
8 | serviceinitiation X X X X X X X X X X X X
9 | service control X X X X X X X X X X X X
10| service information handling X
11 | service configuration X [ X X X X X X X
12 | session initiation
13| session modificati
14 | session terminatio X X X X X
15 | multicast based media X N » y

delivery
16 | nicast based media delivery x | ox X X X X
17 | content download/ " N N

upload
18 | control of multicast X X X X X x N

streaming
19 control of unicast streaming | X | X X X X X | X
20 | control of download/ upload | X | X X X X X X
21| content ingestion/receiving | X | X X X X X | x
22 | content recording X X X
23 | content storage X X X X X
24 | content adaptation x| X X
25 | content acquisition X| X X X X X
26 | content validation x| X X X X
27| content distribution X X X X X X
28 | content licensing O X X X
29 | key management X1 X X X X
30 X X X X X

content encryption
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. Push

Elementary function BC|CoD |nPVR [cPVR |BCWTP |UGC |CoD |Adv | CRS | Notif |Msg | Presence
31| ser profile/data mng. X X X
32 | accounting/right control X1 X X X X X X X X
33 | status/state (changes) X X X X X X x x N

detection/reporting
34 | common notification X X X
35 messaging X X
36 | presence X X
37 | inter-destination media X X X X N

synchronization

Annex F (informative): NGN integrated IPTV mapping to
other IPTV architectures

NGN Integrated IPTV subsystem architecture supports IPTV service level requirements defined.in [1] and provides
integration of new or existing IPTV solutions (such as those defined by DVBFATIS I1F, ITU etcyinto the TISPAN
NGN architecture.

This annex describes mapping of other | PTV/ architectures to NGN Integrated IPTV architecture.

Editor’s note: Further contributions are invited to di scuss mapping of non-IMS IPTV architecturesto TISPAN NGN
Integrated IPTV.

F.1 Mapping between NGN integrated IPTV subsystem and
ITU-T non-IMS IPTV architecture

Comparing ITU-T IPTV architecture [Y.1910] with ETSI TISPAN NGN integrated IPTV (ETSI TS 182 028) the
following mapping of functional entities can be identified:

Table F.1: Mapping between ITU-T non-IMS IPTV functions and TISPAN NGN Integrated IPTV
functional entities

ITU-T non-IMSNGN IPTV [Y.1910Q] TISPAN NGN integarated |IPTV
IPTV Application Functions 921 Customer Facing IPTV Application FE (CFIA),
Service Discovery and Selection (SD& S)* (in part)
IPTV Service Control Function Block 9.3.1 IPTV Control (IPTV-C)
Service User Profile Functional Block 9.3.2 User Data Function (UPSF)
Content Distribution & Location Control 94.1 Media Control Function (MCF)
Functions
Content Delivery & Storage Functions 9.4.2 Media Delivery Function (MDF)
Content Preparation Functions 9.2.3 Content acquisition & preparation functions
Application Profile Function Block 9.2.2 IPTV User Data FE (IUDF)
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Service & content protection Service & Content Protection (SCP)

Note: TheinITU-T non-IMS NGN IPTV application functions enable to UE select and purchase content as well as
provide content metadata and other information which arein TISPAN Integrated IPTV functions of
Service Discovery & Selection function.

Figure F.1 illustrate mapping between functional entities discussed in Table

s T - N (G N )
End-L_Jser SD&S Application Functions Management Content
Functions |UDF ST Functions Provider

) Ry Functions
Application Profile vaUISthn &
Functional Block preparation
IPTV Applicati H Application
Application | | | Transaction Protocor=--~ Pplcation functions t MaF:\F; ement
Client Functions Functions Funcﬁo?\al Block
Content
Vietadat: Preparation ontent
CFI A DRM Functions Sortent ’ngriaet:
SCP Client SCP Functions J ‘
Functions L | ] Control \—Content—
J
Service Control
c \‘ Management
IPTV e N n Y Functional Block
. (Qarvi : 3 Conten ions
Terminal 1Service Support Functions :
Functions | ! Content Distribution
} 1 trol
! |
SRR SIS LIRS TS (b1 L 777777777777777 )
Content Delivery Delivery Protocols----{Content Delivery &} ) Content Delivery
Client Functions |.]_J... NGN ScjuicasSizat E i Storage Functions H Management
I f Functional Block
( TPTV Service UPSF
Con@rol Client ontrol Protdol-==-==--- Gentrol Functional M [)F
Functional Block 7
I k£ Service User

Profile Functional
sl

Multicast Delivery Block

Contel Fegeq. ic. hitrol Functio

Content & Control

End-User Device
Management
Functional Block

}L

Home (
Network puthentication & . Network Atachment poureed Transport Control
Functions | | 5 "L" Froeel (NACF) Functions (RACF) Functions
H Transport
NGN Transgort Stratum Functions Management

Functional Block

Oy ¢ L ( ( Access Network Edge Core Transport Transport
Functional Block LL Functions Functions Functions Functions
- )

Figure F.1: Mappings of ITU-T non-IMS functional architecture to TISPAN NGN integrated IPTV
[Y.1910 Figure 10-2: NGN non-IMS IPTV architecture]

Editor’ s note: Further contributions are invited to explain gaps or additional detailsin proposed mappings of ITU-T
non-IMS IPTV architecturesto TISPAN NGN Integrated IPTV.
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