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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 |PRs, if any, ispublicly available for ETSI member s and 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

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

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making and programme-exchange domains. The EBU has active members in about
60 countries in the European broadcasting areg; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The Digital Video Broadcasting Project (DVB) is an industry-led consortium of broadcasters, manufacturers, network
operators, software developers, regulatory bodies, content owners and others committed to designing global standards
for the delivery of digital television and data services. DV B fosters market driven solutions that meet the needs and
economic circumstances of broadcast industry stakeholders and consumers. DV B standards cover all aspects of digital
television from transmission through interfacing, conditional access and interactivity for digital video, audio and data.
The consortium came together in 1993 to provide global standardization, interoperability and future proof
specifications.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

The DVB-HN Phase 1 islimited to the distribution of DVB services (broadband and broadcast) over a home network to
and between DVB devicesin asingle home. This means that DVB broadcast and broadband networks will be
terminated at specific DVB Home Network devices connected to the home network that subsegquently advertise and
transport DV B content over the home network to other DVB Home Network devices.

ETSI
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1 Scope

The present document covers a subset of the use cases from the DVB Home Network commercial requirements
(TM3422) and described in ETSI TS 102 905 (V1.1.1) [3]; it istherefore called DVB-HN Phase 1. It supports features
like:

. connecting DVB HN devices to the home network allowing them to receive existing DVB services;
. detecting other DV B Home Network devices on the home network;
. detecting capabilities of other DVB Home Network devices on the home network;
. advertising of DV B content to other DVB HN devices on the home network:
- that is available on the Access Network;
- that is stored on a DVB Home Network device on the home network;
. streaming DVB content:
- from the Access Network over the home network to a DVB Home Network device;

- from aDVB Home Network device over the home network to another DVB Home Network device.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

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

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS102 034 (V2.1.1): "Digital Video Broadcasting (DVB); Transport of MPEG-2 TS Based
DVB Services over |P Based Networks'.

2] ETSI TS 102 539: "Digital Video Broadcasting (DVB); Carriage of Broadband Content Guide
(BCG) information over Internet Protocol (1P)".

[3] ETSI TS 102 905 (V1.1.1): "Digital Video Broadcasting (DVB); Technical Specification for DVB
Services in the Home Network Phase 1".

[4] |EEE 802.3™-2015: "I EEE Standard for Ethernet Section 4".

[5] |EEE 802.11™-2012: " Standard for Information Technology- Telecommunications and

information exchange between systems- Local and metropolitan area network- Specific
requirements Part 11: WirelessLAN Medium Access Control (MAC) and Physical Layer (PHY)
specifications’.

[6] |EC 62481-1: "Digita living network alliance (DLNA) home networked device interoperability
guidelines - Part 1: Architecture and protocols".

[7] IEC 62481-2: "Digital living network alliance (DLNA) home networked device interoperability
guidelines - Part 2: DLNA mediaformats’.

[8] IETF RFC 1042: "A Standard for the Transmission of |P Datagrams over |EEE 802 Networks".
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[9]

[10]

[11]

[12]
[13]
[14]

[15]

[16]

[17]
[18]

[19]
[20]
[21]

NOTE:

[22]

NOTE:

2.2
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IETF RFC 826: "An Ethernet Address Resolution Protocol - or - Converting Network Protocol
Addressesto 48.bit Ethernet Address for Transmission on Ethernet Hardware".

ETSI TS 101 154: "Digital Video Broadcasting (DV B); Specification for the use of Video and
Audio Coding in Broadcasting Applications based on the MPEG-2 Transport Stream”.

ETSI TS 102 825-9: "Digital Video Broadcasting (DVB); Content Protection and Copy
Management (DVB-CPCM); Part 9: CPCM System Adaptation Layers'.

IETF RFC 2475: "An Architecture for Differentiated Services'.
IETF RFC 4594: "Configuration Guidelines for DiffServ Service Classes'.

IEC 29341-1-1:2011. "Information technology - UPnP Device Architecture - Part 1: UPnP Device
Architecture Version 1.1".

ETSI TS 102 323: "Digital Video Broadcasting (DVB); Carriage and signalling of TV-Anytime
information in DVB Transport Streams”.

ETSI TS 102 822-3-2: "Broadcast and On-line Services: Search, select, and rightful use of content
on personal storage systems ("TV-Anytime"); Part 3: Metadata; Sub-part 2: System aspectsin a
uni-directional environment".

IETF RFC 4588: "RTP Retransmission Payload Format".

ETSI TS 102 822-3-1: (V1.3.1): "Broadcast and On-line Services: Search, select, and rightful use
of content on personal storage systems ("TV-Anytime"); Part 3: Metadata; Sub-part 1: Phase 1 -
Metadata schemas”.

IETF RFC 4861: "Neighbor Discovery for IP Version 6 (IPv6)".
IETF RFC 4193: "Unique Local IPv6 Unicast Addresses’.

ConnectionManager:3 Service: "For UPnP Version 1.0", December 2010.

Available under http://upnp.org/specs/av/UPnP-av-ConnectionM anager-v3-Service.pdf.

ContentDirectory:4 Service: "For UPnP Version 1.0", December 2010.

Available at http://upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service.pdf.

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

IETF RFC 3066: "Tags for the Identification of Languages’.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI TS 102 034 [1], ETSI TS 102 539 [2]
and the following apply:

Device Class: class defined by a set of Logical Functions

NOTE: A single physical device may support multiple Device Classes. A Device Class may be distributed over
several physical devices (DVB-BGD).

Logical Function: function providing a Home Network feature

NOTE: Logical Functions defined are: Streaming Point (SP), Discovery Point (DP) and Rendering Point (RP).

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI TS 102 034 [1], ETSI TS 102 539 [2] and
the following apply:

AL-FEC Application Layer Forward Error Correction
AN Access Network

BCG Broadband Content Guide

CDS Content Download Service

CoD Content on Demand

CPCM Content Protection and Copy Management
CRID Content Reference | Dentifier

CRL Certificate Revocation List

csv Comma Separated Values

DLNA Digital Living Network Alliance

DNG Delivery Network Gateway

DNS Domain Name System

DP Discovery Point

DSCP Differentiated Services Code Point

DVB-BGD Digital Video Broadcasting - Bidirectional Gateway Device
DVB-C Digital Video Broadcasting - Cable

DVB-MR Digital Video Broadcasting - Media Renderer
DVB-MS Digital Video Broadcasting - Media Server
DVB-S Digital Video Broadcasting - Satellite
DVBSTP DVB SD& S Transport Protocol

DVB-T Digital Video Broadcasting - Terrestrial
DVB-UGD Digital Video Broadcasting - Unidirectional Gateway Device
EPG Electronic Program Guide

ETSI European Telecommunications Standards I nstitute
FEC Forward Error Correction

HN Home Network

HN-DP HN-Broadband Discovery Point

HNED Home Network End Device

HN-RP HN-Rendering Point

HN-SP HN-Broadband Streaming Point

HTTP Hyper Text Transfer Protocol

ID IDentifier

|IEEE Institute of Electrical and Electronics Engineers
IETF Internet Engineering Task Force

IGMP Internet Group Management Protocol

IP Internet Protocol

IPTV Internet Protocol TV

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

ISO International Organization for Standardization

ETSI
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LAN Local Area Network

LMB Live Media Broadcast

MAC Media Access Control

MHP Multimedia Home Platform
MPEG Moving Pictures Expert Group
QoS Quality of Service

RFC Request For Comments

RP Rendering Point

RSNA Robust Security Network Association
RTP Real-time Transport Protocol
RTSP Real Time Streaming Protocol
SAC Secure Authenticate Channel
SD&S Service Discovery and Selection
SDT Service Descriptor Table

Sl Service Information

SOAP Simple Object Access Protocol
SP Streaming Point

SSRC Synchronization Source

TS Transport Stream

TV TeleVision

TVA TV-Anytime

UDP User Datagram Protocol

ul User Interface

UPnP AV Universal Plug and Play Audio Video

UPnP CDS Universal Plug and Play Content Discovery Service
UPnP DDC Universal Plug and Play Device Discovery and Control

UPNnP Universal Plug and Play
URI Uniform Resource I dentifier
URL Uniform Resource L ocator
VBR Variable Bit Rate
WPA WiFi Protected Access
XML eXtensible Markup Language
4 Use Cases
4.0 General

This clause describes the Use Cases covered by the DVB-HN Phase 1 specification. The Use Cases are a subset taken
fromETSI TS 102 905 (V1.1.1) [3].

DVB content is protected content or free to air content.

4.1 Use case 1: Streamed content from the Access Network
into the Home Network

A DVB Home Network device receiving DVB content, streamed from the Access Network, forwards this content to
another DVB Home Network device on the home network.

Streaming content means that the content is pushed by the source on the Access Network to the forwarding DVB Home
Network device as a DV B-stream defined by ETSI TS 101 154 [10]. The DV B-stream can be:

. alive-TV stream part of alive media broadcast (LMB) service;

. arecorded program stored outside the home by a service provider and streamed as part of a Content on
Demand (CoD) service.

4.2 Use case 2: Locally stored content

A user uses a DVB Home Network device which enables him to find and play DVB content that is advertised and
distributed by another DVB Home Network device.

ETSI
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In this use case the DVB content is stored completely on the DVB Home Network device and no active connection to
the Access Network is needed.

5 Home Network Architecture

5.1 Logical model

This clause presents the DVB Home Network model. The DVB-HN model isalogical model that defines logical
functions and the IPI-HN interface.

Figure 1 presents the description model that will be used in the present document.

<logical function
name>

<data translation >

pl—>
<data generation >

Figure 1: DVB-HN model building block: Logical Function

A logical function either:

e trandates content/metadata coming in over the non-1PI_HN interface to content/metadata going out over the
IPI-HN interface (use case 1);

. generates content/metadata going out over the IPI-HN interface (use case 2);
. receives content/metadata over the IPI-HN interface (use case 1 or 2).
These are the possible interfaces for DV B-HN logical functions:

. IPI-1: thisisthe DVB-IPTV interface as specified in ETSI TS 102 034 [1]. Thisinterface provides accessto
DVB-IPTV services,

. IPI-HN: thisinterface is used by the DVB-HN function to interact with other DVB-HN functions over the
home network. It isfully specified in the present document and is mandatory on any DVB-HN function;

o DVB-C/S/T: isthe interface specified for delivering cable/satellite/terrestrial broadcast access network
services into the DVB-HN.

A singleinstance of alogical function shall have one IPI-HN interface and may have at most one Access Network (AN)
interface (1PI-1 or DVB-C/S/T). Physical devices with multiple AN interfaces are modelled with multiple logical
functions implemented by that physical device.

A logical function shall be implemented as a whole by one physical DVB-HN device.

Different instances of logical functions may be implemented by different physical DVB-HN devices and communicate
over the IPI-HN interface. This specification defines how logical functions communicate over the IPI-HN interface.

Manufacturers may decide on the combination of logical functions which they implement in their DVB-HN devices.

ETSI
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Logical functions

Table 1 describes each of the logical functions of the DVB-HN model.

Table 1: DVB Logical functions

DVB-HN
Logical Description
Function
HN-DP
IPI-1 SD&S -> UPnP CDS
BCG -> UPnP CDS
S/C/T S| -> UPnP CDS
HN-DP -> UPnP CDS
Discovery Point:
e Advertises DVB content over IPI-HN interface by translating SD&S and BCG data
received via IPI-1 interface from IPI-1 access network into UPnP-CDS.
e Advertises DVB content over IPI-HN by translating Sl data received from DVB-S/C/T
access network into UPnP-CDS.
e Advertises in UPnP-CDS any locally stored DVB content over the IPI-HN interface.
(See note 1)
HN-SP
IPI-1 any -> RTP
S/C/T TS -> RTP
->RTP
HN-SP
Streaming Point:

o Streams the actual DVB content over the IPI-HN interface after it has been selected

based on information advertised by the discovery point.
A DVB HN SP performs at least one of the following:

o It translates or forwards any streams received via the IPI-1 interface as unicast or
multicast RTP on the IPI-HN interface.

o If streaming content in IPl domain is compatible with HN domain, then content may be
forwarded directly to the HN-RP, for example, where the media format is MPEG2-TS and
transport protocol is DVB-HN compatible RTP.

o If the content is stored locally on the DVB-HN device that implements this logical function
it streams this content out over the IPI-HN interface with unicast RTP.

ETSI



Rendering Point

implementati
(See note 2)

e Receives and renders and/or stores content received via IPI-HN interface via RTP.
e Local playback of stored content on the same physical device is subject to internal device

on and is out of scope of DVB-HN.
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DVB-HN
Logical Description
Function
HN-RP
IPI-HN
UPnP CDS <-
RTP <-
HN-RP

NOTE 1: A DVB HN DP shall perform at least one of these bulleted functions.

NOTE 2: The HN-RP may also implement an IPI-1 interface if it wants to be able to render a DVB stream delivered
directly from the Access Network However this does not involve the IPI-HN interface and is therefore out
of scope of the DVB-HN specification and not reflected in the logical function.

5.3

Device Classes

In alignment with DLNA, DV B distinguishes different classes of devices. The identified classes specific to DVB-HN
arelisted in table 2. A physical device may implement one or more Device Classes.

Table 2: DVB-HN Device Classes

Acronym Name Definition Logical functions
DVB-MR |DVB Media Renderer A Device Class having IPI-HN HN-RP.
interface with the role of rendering
content it receives from another
Home Network devices.
DVB-MS |[DVB Media Server A Device Class having IPI-HN HN-SP, HN-DP
interface able to expose and serve |HN-SP and HN-DP shall be
locally stored DVB content. implemented in a single physical
device.
DVB-UGD [DVB Unidirectional A Device Class having IPI-HN and |HN-SP, HN-DP
Gateway Device DVB-S/T/C interface(s) able to HN-SP and HN-DP shall be
expose and serve DVB content implemented in a single physical
coming from the broadcast AN. device.
DVB-BGD |[DVB Bidirectional A Device Class having IPI-HN and |HN-SP, HN-DP
Gateway Device IPI-1 interface able to expose and |In the scope of this specification, the
serve DVB content coming from network protocol between HN-SP and
the broadband AN. HN-DP (in the case of distributed
implementation) is not defined. This
may be part of future versions of this
specification. HN-SP and HN-DP shall
be implemented in a single physical
device for Phase 1 HN.
The support of the signalling part of
IPI-1 (SD&S) is mandatory for HN-DP
and the support of the content delivery
part of IPI-1 (RTP) is mandatory for
HN-SP.
5.4 UPNnP mapping

All Device Classes shall support UPnP Device Architecture [14] for discovery, description, control, eventing and
presentation as defined in |EC 62481-1 [6]:

. A HN-RP shall support an UPnP AV MediaRenderer as defined in IEC 62481-1 [6] device having an
AV Transport service, RenderingControl service and a ConnectionManager service.

ETSI
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. A HN-DP shall support an UPnP AV MediaServer as defined in IEC 62481-1 [6] device that shall include a
ContentDirectory service and a ConnectionManager service.

Figure 2 represents the "data and control -plane” of the DVB-HN model that shows all the DVB-HN Device Classes
with their Logical Functions and interfaces. The diagram does not show the "management plane" of the DVB-HN,
i.e. elements needed to configure and manage the | PI-HN interface such as assigning | P addresses.

DVB-MR
HN-RP
UPnP MR
DVB-BGD (AVT. RCS, CMS) DVB-UGD
HN-DP HN-DP

UPnP MS UPNP MS
(CDS, CMS) (CDS, CMS)

IPI-HN

HN-SP E >|<E HN-SP
m DVB-S/C/T

IPI-HN
HN-DP HN-SP

DVB-MS

4
e
(@)
Z
()
Z
()]
(2]
()
()
(&)
<
l—
~
2}
~
@
m
>
()]

Broadband Access Network

UPnP MS
(CDS, CMS)

NOTE: The Delivery Network Gateway (DNG) is a logical function defined by DVB-IPTV [1] but it is not part of the
"data&control-plane” of the DVB-HN Logical Model as it does not interface with any of the Logical
Functions of the DVB-HN Logical Model. The DNG plays a role in the "management plane" of the DVB-HN
to manage and configure the IP protocol stack of the IPI-1 and IP-HN interfaces.

Figure 2. DVB Home Network Logical Model (data & control plane)

Annex A provides several implementation scenarios with example allocations of DVB-HN logica functions to physical
devices.

6 Networking and connectivity

This clause is related to the physical interfaces and MAC layers of the Home Network devices. Thisincludes both wired
and wireless standards for device connectivity.

A DVB HN device shall support at least one of the following connectivity methods:
o Ethernet (according to |EEE 802.3™ [4], minimum 100TXx).
. Wireless LAN (according to IEEE 802.11™ [5]).

A DVB HN device with awireless interface shall support 802.11a, 802.11g or 802.11n [5], it may support any
combination of them.

In addition other physical layers may be supported either directly (e.g. HomePlug AV) or by bridging from one of the
mandatory network connection types by aDVB HN device.

A DVB HN device may have several physical connections to the Home Network. In that case it shall follow the DLNA
Guidelines appendix C [6].
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All 1P-based traffic shall be carried transparently over the Home Network. For the encapsulation of |P datagrams IETF
RFC 1042 [8] shall be used. Depending on the version of the IP protocol in use, for IPv4 the Address Resolution
Protocol as defined in IETF RFC 826 [9] shall be used, for 1Pv6 the Neighbour Discovery Protocol as defined in IETF
RFC 4861 [19] shall be used. Each device in aDVB Home Network should be uniquely identified by its MAC address
(IEEE sanctioned 48 bit Ethernet address) that has been assigned to one of its network interfaces.

DVB HN devices shall support 1Pv4, an additional support of 1Pv6 isrecommended. The physical IPI-HN interfaces
inside a DVB Home Network are on asingle | P subnet.

Each physical interface has at least one distinct 1Pv4 address; it may also be accompanied by an |Pv6 address. Such IP
addresses shall be obtained accordingly to DVB-IP[1] or, in case of an address assignment failure by an automated
method. For IPv4 a method shall be chosen in accordance with DLNA Guidelines [6]. For 1pv6 the address format
intended for local communications shall be used as described in IETF RFC 4193 [20].

A networking technology that uses a shared medium that cannot guarantee that signals cannot be received outside of the
household (e.g. wireless) shall provide the option of providing alink layer security. Thislink layer security should be
enabled by default and the device should provide a simple method for the consumer to configure the security settings.

Devices using IEEE 802.11™ [5] should support the security framework described in [5] including at least one of the
RSNA algorithms. Devices using |EEE 802.11™ [5] should also implement the Wi-Fi Protected Setup test plan, as
defined by the WiFi Alliance.

Thelink layer security for other shared access media should be comparable or higher in strength to the WiFi Protected
Access (WPA) defined by the WiFi Alliance.

7 Supported media formats

7.0 Profiles and formats

HN-RP shall support the DLNA MPEG_TS SD_EU profile (DLNA Guidelines[7]). HN-RP may also support
additional mediaformats described in ETSI TS 101 154 [10].

HN-SP may send DV B content following any format described in ETSI TS 101 154 [10]. The ability to transcode to a
DLNA supported format is not mandatory in the HN-SP.

7.1 Media Format Matching

Media Format matching is an important step in the process of discovering and presenting a content item to the end-user.
The server exposes content which is available in a specific format. The rendering device is assumed to be able to render
one or more formats, for the components of that content item, for example video, audio, subtitles.

The matching process shall ensure that a content item can be rendered by a rendering device:

. The mediaformat of the content shall be exposed using the tva:AV Attributes XML elements (as defined in
ETSI TS 102 822-3-1 [18]) present in the <item> XML structure of the CDS in the DVB defined extensions.

- Furthermore, if the media format is compliant with a DLNA mediaformat, it shall be exposed in the
protocollnfo 4™ field under DLNA.ORG_PN parameter, as defined by DLNA.

. The supported media formats of the HN-RP shall be exposed using the RCS:: GetCapabilities() action. This
new action is defined hereafter.

- Furthermore, the HN-RP shall expose its DLNA mediaformat capabilities using the protocolInfo
4" field under DLNA.ORG_PN parameter within the response to the CM S::GetProtocol I nfo(), as defined
by DLNA.

NOTE: If the mediaformat of the components of a content item coming from a DV B source does not comply
with any DLNA supported media format, a DVB_SPECIFIC_FORMAT value should be carried in the
protocolInfo 4" field under DLNA.ORG_PN parameter.
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7.2 Retrieve Supported Media Formats from the HN-RP

A new UPnP action is defined within the Rendering Control Service. It is called RCS::GetCapabilities().

Argument Direction relatedStateVariable
HorizontalSize ouT Size
VerticalSize ouT Size
SupportedMediaFormat ouT MediaFormatList

The Size state variable is an integer representing the size HN-RP is able to decode.

The MediaFormatList state variable isa string carrying an XML document following the XML schema:

<xs: el ement name="Medi aFor mat Li st">
<xs: conpl exType>
<xs:element nane ="deliveryformat" type= dvb: Controll edTernilype m noccurs="1"/
maxCccur s="unbounded" >
<Xs:sequence>
<xs: el ement nanme="Audi oFormat" type=" tva: Controll edTerniType "m nCccurs="0"
maxCccur s="unbounded" maxCccur s="unbounded" >/ >
<xs: el ement nanme="Vi deoFormat" type=" tva: Control | edTernilype "m nCccurs="0"
maxCccur s="unbounded" maxCccur s="unbounded" >/ >
</ xs: sequence>
<xs: el ement >
</ xs: conmpl exType>
</ xs: el emrent >

The "deliveryFormat" will contain the termld of the delivery method referenced to classification scheme
"DeliveryFormatCS " defined by DVB in annex D of the present document.

8 DVB HN Device Discovery
8.0 General

The method of description of aDVB Device Classin terms of UPnP DDC shall follow the same structure as used by
DLNA [6].

8.1 DVB-HN Device Specific Extensions

DVB HN devices shall employ the <dvb:X_DVBDOC> XML element inside the <device> element of the device
description document to indicate adherence to a particular DVB TM-IPlI Home Network interoperability specification
document version (the present document). The value of this element isthe DVB Device Class, a dash character,
followed by the numeric version value of the specification document.

The <dvb:X_DVBDOC> element indicates DV B compliance for a specific <device>, excluding its embedded devices
listed in <deviceList>.

The value of the <dvb:X_DVBDOC> element is a string as defined below. Linear white spaces (LWS) are not implied
in this definition below.

dvbdoc-val ue = dvb-dev-class "-" dvb-version

dvb-dev-class = "DVB-HN-MR' | "DVB-HN-MS' | "DVB-HN-BGD' | "DVB-HN-UGD' | other-dev-cl ass
other-dev-class = *<"A" - "Z', "a" - "z" “.">

dvb-version = nmjor-version "." mnor-version

maj or-version = DA T
mnor-version = DIAT

An example of <dvb:X_DVBDOC> element is shown as follows:
<dvh: X_DVBDOC xm ns: dvb="ur n: schemas- dvb- or g: devi ce- 1- 0" >

DVB- HN\- UGD- 1. 01
</ dvb: X_DVBDOC>
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8.2 Discovery of CPCM Devices

A serving endpoint or aHN RP that implements DVB CPCM shall implement a DVB CPCM UPnP service and
advertise this service in their UPnP device description, as defined by CPCM [11].

9 Content Discovery

9.1 CDS
9.1.0 Introduction

The UPnP Content Discovery Service (CDS) as defined by DLNA [6] shall be used to expose all services that are made
available over the HN. The CDS shall follow all the relevant guidelines defined by DLNA [6]. In addition to this, the
UPnP CDS should carry the tva:AV Attributes XML elements as defined in ETSI TS 102 822-3-1 [18].

Services may originate either from intra-network servers such as HN servers offering stored content or from access
network sources. From the HN side all those servers will offer the CDS information according to DLNA [6] extended as
specified in the present document.

For content delivered over an access network the CDS will be populated by the access network delivery gateway device
(HN-BGD or HN-UGD). The access network gateway devices shall translate the incoming metadata formats from the
DVB-C/SIT or DVB IPTV delivery to CDS which may be exposed or queried within the HN. Clause 13 gives an
indication of the functionality required in aDVB-C/S/T access network gateway device.

In this context a"service" may be in the form of a sequence of streamed content items as in alive media stream, with or
without the ability to apply trick mode delivery to that content, or as alibrary of on-demand content items, such as
episodes of a series, or an arbitrarily groups set of content items which have been recorded onto a storage device.

The DVB HN content items associated with those services shall be represented as EPGltems exposed within the HN
using CDS as profiled by DLNA [6].

Content items within DV B services received from access networks, either directly or via storage (time-shifting), may
have several components of the same type, e.g. multiple audio and multiple subtitles for a given video component.
Using CDS as profiled by DLNA [6], some or all of the combinations may be exposed as separate protocolinfo entries
in the resource elements of separate HN EPGItems meaning that a single content item may be exposed several times, or
as a single EPGItem with multiple resource elements, each including its own protocolInfo.

9.1.1 Translation of DVB metadata into UPnP CDS

The present document describes the mapping of the metadata provided over the access networksinto CDS format for
delivery into the DVB home network. However, in some cases there may not be a direct correspondence for some fields
and elements of the incoming metadata in the CDS document structure. In the cases where there is no direct
correspondence either the incoming metadata cannot be exposed or there may be omissions in the CDS.

The metadata mapping is compatible with CDS as specified by DLNA [6]. DVB defined trandations from the standard
DVB metadata formats (SI, SD&S[1], BCG [2], TVA [15] and [16]) and the details of these mappings are givenin
annexes B and C, which also show the precedence in the case where metadata from multiple sources is available for any
CDS element.
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Transport protocol information

There are four media transport methods for DV B-HN the description of which follows the ProtocolInfo concept as
described in UPnP ConnectionManager:3 Service [21]. Each method covers both:

e  Transport format.

. Session interaction between client and server.

The four methods are:

Media transport session protocol | transport format Server Client
method

HTTP HTTP HTTP HTTP server HTTP client
RTSP-RTP RTSP RTP RTSP server, RTSP client,

RTP sender RTP receiver
Multicast v4 IGMP RTP, UDP IGMP proxy/server, IGMP client,

RTP or UDP sender RTP or UDP receiver
Multicast v6 MLD in ICMPV6 RTP, UDP ICMPV6 proxy/server, ICMPV6 client,

RTP or UDP sender RTP or UDP receiver

If HTTP mode is used, then the DLNA Guidelines[6] shall be followed.
If RTSP-RTP mode is used, then the DVB |PI-1 handbook [1] shall be followed.
If one of the Multicast methods is used then:

. The upnp:res@protocol I nfo attribute shall follow the following rules:

- first field is set to "dvb-igmp" for Multicast v4 mode; first field is set to "dvb-mld" for Multicast v6
mode;

- second field is set to "*";
- third field is set to the RTP Payload Type (33 for MPEG2-TS) of the content;
- the fourth field carries the same definition as described in the fourth field for the other transport modes.

. The URI of the res element follows the RTP locator as defined in ETSI TS 102 539 [2].

9.3 Tuner representation

In the ContentDiscovery service, atuner shall be described following the DLNA Guidelines [6].

9.4 DVB CPCM

Content protected by DVB CPCM shall follow specific extensions as defined in the CPCM specifications [11].

A serving endpoint may contain a mixture of content that is both protected and unprotected. UPnP CDS fieldsin each
content item description are used to signal if content is protected. If a content item has parts that are unprotected and
parts that are protected, the entire content item shall be signalled as protected.

10 DVB content transport
10.0 MPEG-2 TS service delivery

A HN-SP with an IPI-1 interface shall support the reception of a MPEG-2 TS services that comply with clauses 7.1
and 7.2 of ETSI TS 102 034 [1].
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On the IPI-HN interface, the HN-SP shall support sending a MPEG-2 TS service to another DVB device attached to the
home network using RTP/UDP/IP unicast delivery and may support delivery to multiple devices using RTP/UDF/IP
multicast. Therefore a HN-RP shall support the ability to connect to a multicast RTP/UDP/IP service delivered on the
HN. Note aHN-SP is not mandated to translate an incoming multicast service into unicast.

Both the HN-RP and HN-SP shall support RTP on the IPI-HN interface for streamed MPEG2 TS services.

The use of direct User Datagram Protocol (UDP) encapsulation format (as defined in clause 7.1.2 of ETSI
TS 102 034 [1]) is not a defined format of the IPI-HN interface. The HN-SP may convert this UDP stream to RTP (a
defined format of the IPI-HN interface) or use direct UDP streaming, a vendor specific extension.

On the IPI-HN interface, the HN-RP shall support MPEG-2 TS for real time services and comply to clauses 7.1 and 7.2
of ETSI TS 102 034 [1].

The DVB HN devices may also implement HT TP as specified in the DLNA Guidelines [6] as a transport protocol for
MPEG-2 TS service delivery in the Home Network.

10.1 RTSP

A HN-SP and HN-RP shall support the RTSP protocol as defined in ETSI TS 102 034 [1].

Although al the necessary information will be contained in the UPnP CDS for a content item, the DESCRIBE method
may be implemented to describe the transport for that content item. In that case the DESCRIBE answer should contain
the UPnP CDS XML fragment describing the item.

10.2 DVB CPCM

If a serving endpoint provides protected content over HTTP transport and supports random access, it shall signal if it
supports random access in the clear text domain by appropriate use of the "cleartextbyteseek-full" and
"lop-cleartextbytes' bits of the "DLNA.ORG_FLAGS" parameter (see clauses 7.3.37 and 17.3.1in DLNA [6]).

In the case of a cleartext byte seek request to a device that does not support the cleartext byte domain, the device shall
respond with aHTTP error code 406.

As protection setup operations (e.g. SAC establishment, CRL exchange) may take some time and waiting until an item
of content is requested may cause undesirable delays before the presentation of the content, initiation of content
protection specific setup operations may be performed while browsing for content or upon invocation of

AVT.SetAV TransportURI in order to mitigate these delays.

11 QoS

DVB shall use a QoS mechanism based on differentiated services code point (DSCP) definitions as givenin IETF
RFC 2475 [12] and IETF RFC 4594 [13] over the IPI-HN network. The values used shall be the same as defined in the
DLNA Extended Guidelines[6].

These values are not identical to those specified in ETSI TS 102 034 [1] but there is general compatibility between them
for the services which are commonly defined.

12 Reliable HN data transfers

The streaming of DVB content with TS/RTP/UDP between two DVB HN devices may be protected against packet 1oss
by means of RTP retransmission. Duplicate or multicast repair shall not be used.

A HN-DP advertises the RTP retransmission support by means of UPnP CDS. RTP retransmission in DVB HN shall
make use of the IETF RFC 4588 [17] Retransmission Packet Format.

The RTP retransmission service may be provided outside the DVB HN when the content is also sourced outside the
DVB HN and entering the DVB HN viathe HN-SP. The HN-DP advertises by means of UPnP CDS the relevant RTP
retransmission related parameters - which can be a subset of the RTP retransmission parameters as defined in DVB
RET and advertised on the IPI-1 interface [1]. Original RTP streams that are sourced outside the DVB HN shall not be
combined with locally sourced RTP retransmission service.
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When a HN-SP streams locally stored content with unicast RTP and the HN-SP provides RTP retransmission support, a
SSRC multiplexing scheme shall be used. This means that the original RTP stream and the retransmission stream share
the same source and destination transport address. A HN-DP shall advertiseits RTP Retransmission capability via

UPnP CDS XML metadata and optionally also by means of RTSP describe response, as defined in the DVB IPI-1
handbook [1].
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Annex A (informative):
Device Implementation Examples

A.0  Naming conventions

This annex presents several possibilities of DVB-HN deployment and actual device implementation. Figure A.1
presents the graphical elements as used in the following clauses.

Device Name

DVB HN function Home Network

; -HN L
IPI1-1 . IPI-HN
. | .
_Pl;ysflcal Logical Logical internal Physical home
Intertace interface connection network connection
Figure A.1

A.1  DVB-HN broadband gateway device

The routing gateway function (the DNG) is integrated with the DVB-HN "broadband tuner”. Thus this DVB-HN
Broadband Gateway device provides usual broadband connectivity through the DNG and also DVB-HN connectivity
through the IPI-HN interface. Those two interfaces are logical and are used on the same physical network connector.

DVB-BGD

HN-SP

HN-DP SD&S /BCG - CDS

Broadband Pl1 RTPO—RTP IPI-HN
Delivery Network DNG Home Network

Figure A.2
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A.2  DVB-HN hybrid broadcast/broadband tuner device

This device isreceiving DVB broadcast services from its broadcast terrestrial interface and DVB IPTV services fromits
home network interface (using IPI-1 interface).

DVB-UGD
Broadband
: HN-DP DVB-T/S/C
Delivery Network HN-SP DVB-T/S/C Delivery Network
‘ Home Network Sl —>CDS
TS - RTP
| |P|_1 SD&S /BCGH CDS
DNG @1 RTPS RTP | IPI-HN
Figure A.3

A.3 DVB-HN/DLNA player device

This deviceis able to render DVB-HN content coming from DVB-HN servers and also DLNA content coming from
DLNA servers.

o DLNA: thisisthe DLNA interface [6], used by HN devicesto interact with other DLNA devices on the home
network. Thisinterfaceis optional for DVB-HN functions.

DVB-HN/DLNA player device

HN-RP DLNA-DMR

IPI-HN DLNA

Home Network

Figure A.4
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A.4  DVB-HN broadcast tuner/player

DVB-HN Broadcast tuner/Player device

HN-RP HN-SP
FINDE DVB-T/S/C
DVB-T/S/C | Delivery Network
SI — CDS
TS - RTP
IPI-HN IPI-HN

Home Network

Figure A.5
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Annex B (informative):
Mapping DVB Sl and TV Anytime information into UPnP
CDS objects

B.0 General

This annex provides suggested values for populating UPnP CDS elements [21] and attributes by using information from
aTV Anytime document or from DVB Sl.

For TV Anytime documents, XPath syntax is used to designate the TV Anytime attribute/element that is used as the
source of the information. To shorten these X Path strings, a " context node" is specified which needs to be inserted in
front of each XPath entry in the tables B.1 to B.4.

For DVB Sl, apath like syntax is adopted where each item is separated by aforward slash. The item to the right of the
forward slash is contained within the item to the left of the slash. For example " SDT/Service descriptor/service provider
name" indicates that the service descriptor is within the SDT and that the service provider name is within the service
descriptor. The"&" character is used to indicate the concatenation of multiple items. The "+" character is used to denote
the mathematical summation of the items.

Some UPnP elements and attributes can be populated with information from multiple sources withina TV Anytime
document. In this situation, multiple XPath definitions are provided. The ordering of these entriesis significant and the
earlier entries should be used to populate UPnP elements/attributes in preference to later entries.

For some UPnP CDS elementd/attributes, afixed value is specified by providing the value in quotation marks.

In the tables B1 to B.4, the TV Anytime Schema s used with the "tva"' namespace prefix, the MPEG-7 Schemais used
with the "mpeg7" namespace prefix and the UPnP Schema CDS is used with the "upnp" namespace prefix.

B.1 Context nodes

1) /tvaTVAMain/tva:ProgramDescription/tva: ProgramlnformationT able/tva: Programl nformation

2) NtvaTVAMain/tva:ProgramDescription/tva: Groupl nformationT abl e/tva: Groupl nformation[ @groupl d=upnp:
programiD]

3) /NtvaTVAMain/tva ProgramDescription/tva:ProgramL ocationT able/tva: Schedul e/tva: Schedul eEvent[ tva :
Program@crid=upnp :programi D]

4)  /tvaTVAMain/tva:ProgramDescription/tva:ProgramL ocationT abl e/tva: BroadcastEvent

5) ftvaTVAMain/tva:ProgramDescription/tva: Servicel nformationT able/tva: Servicel nformation] @servicel d

=servicel DRef]
6) /tvaTVAMain/tvaProgramDescription/tva:Groupl nformationT able/tva: Groupl nformation[ @groupl d=upnp:
seriesiD]
B.2 epgltem

A UPnP CDS epgltem instance represents a program such as a single radio show, asingle TV show or a series of
programs.
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Property Name R/O | Context DVB/TVA mapping DVB/SI mapping Remarks
Node
upnp:class R "object.item.epgltem.videoProgram"” or "object.item.epgltem.audioProgram”
upnp:channelGroupNa | O BAT/Bouquet name
me descriptor
upnp:channelGroupNa | O BAT/bouquet_id
me@id
upnp:channelGroupNa | O BAT/ Bouquet name
me@languageCode descriptor/ISO_639_langu
age_code
upnp:epgProviderName | O
upnp:serviceProvider (0] 5 tva:Owner/text() SDT/Service
descriptor/service provider
name
upnp:channelName (0] 5 tva:Name/text() SDT/Service Contains the user-friendly name of the
descriptor/service name associated broadcast channel. This is
typically used for live or recorded
content.
upnp:channelNr (0] contains the number of the associated
broadcast channel. This is typically used
for live content or recorded content.
upnp:programTitle (0] 4 tva:InstanceDescription/tva:Title/text() EIT/ Short event contains the name of the program.
1 tva:BasicDescription/Title/text() descriptor/event_name
upnp:seriesTitle ®) 6 tva:BasicDescription / tva:Title/text() contains the name of the series.
upnp:programiD 0] 1 @programid ElT/event_id
4 @programid CliT/crid
upnp:programlD@type | O "urn:tva:metadata:2004" "urn:dvh:?" indicates the type of the ID
upnp:seriesiD 0] 1 tva:MemberOf/text() contains the CRID of a series.
2 @groupld
upnp:series|D@type ®) 1 "urn:tva:metadata:2004" indicates the type of the ID
upnp:channellD (0] 5 tva:ServiceURL/text() ElT/service_id & identifies the channel that was the
ElT/transport_stream_id & |source.
ElT/original_network_id
upnp:channellID@type 0] "SI" or "NETWORK" "SI" indicates the type of the ID
upnp:episodeCount (0] 2 @numOfltems contains the total number of episodes in
the series
upnp:episodeNumber (0] 1 tva:EpisodeOf@index contains the episode number of this
recorded content within the series to
which this content belongs.
upnp:programCode (0] 1 @programid ElT/event_id contains a unique program code to

trigger automatic recording

ETSI




25 ETSI TS 102 905 V2.1.1 (2016-04)
Property Name R/O | Context DVB/TVA mapping DVB/SI mapping Remarks
Node
upnp:programCode@ty | O "urn:tva:metadata:2004" "urn:dvb:?" indicates the type of the program guide
pe service that defines the program code
specified in the upnp:programCode
property
upnp:rating (0] 1 tva:BasicDescription/tva:ParentalGuidance/text |EIT/Parental rating contains the viewer rating value of the
2 0 descriptor/rating content of this item
tva:BasicDescription/tva:ParentalGuidance/text
0
upnp:rating@type (0] "urn:mpeg:mpeg7:schema:2001" EIT/Parental rating indicates the rating system used
descriptor/country code
upnp:episodeType (0] 3 tva:Live indicates the broadcast novelty (for
3 tva:Repeat example, "FIRST-RUN" or "REPEAT") of
3 tva:FirstShowing this content item.
3 tva:LastShowing
upnp:genre (@) 4 tva:InstanceDescription/tva:Genre/text() EIT/Content descriptor
1 tva:InstanceDescription/tva:Genre/text()
upnp:genre@id (0] ContentCS / termID "urn:dvb:?" identifies the genre scheme which
defines the set of names used
ContentCommercialCS / termID
upnp:genre@extended | O ContentCS / termName a CSV list of genre names, which are
individually displayable strings,
ContentCommercialCS / termName representing increasingly precise
(sub)genre names. Example:
"Sports,Basketball, NBA"
upnp:artist (0] 1 tva :BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:PersonName r/mpeg7:GivenName/text() &
tva :BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:PersonName r/mpeg7:FamilyName/text()
upnp:artist@role (0] 1 tva:BasicDescription / tva:CreditsList /
1 tva:Creditsltem @role

tva:BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:Character/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:Character/mpeg7:FamilyName/text()
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Property Name

R/O

Context
Node

DVB/TVA mapping

DVB/SI mapping

Remarks

upnp:actor

1

tva :BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:PersonName r/mpeg7:GivenName/text() &
tva :BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:PersonName r/mpeg7:FamilyName/text()

upnp:actor@role

[EnY

tva:BasicDescription / tva:CreditsList /
tva:Creditsltem @role

tva:BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:Character/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsltem/
tva:Character/mpeg7:FamilyName/text()

upnp:author

tva:BasicDescription/
tva:CreditsList/tva:Creditsltem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:AU
THOR")/tva:PersonName
r/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsitem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:AU
THOR")/tva:PersonName
r/mpeg7:FamilyName/text()

upnp:author@role

tva:BasicDescription/
tva:CreditsList/tva:Creditsltem/@role[@role="u
rn:mpeg:mpeg7:cs:RoleCS:2001:AUTHOR"]

upnp:producer

tva:BasicDescription/
tva:CreditsList/tva:Creditsltem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:PR
ODUCER"]/tva:PersonName
r/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsitem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:PR
ODUCER"]J/tva:PersonName
r/mpeg7:FamilyName/text()
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Property Name R/O | Context DVB/TVA mapping DVB/SI mapping Remarks
Node
upnp:director O 1 tva:BasicDescription/
tva:CreditsList/tva:Creditsitem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:DlI
RECTOR")/tva:PersonName
r/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsltem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:DlI
RECTOR")/tva:PersonName
r/mpeg7:FamilyName/text()
dc:publisher 0] 1 tva:BasicDescription/
tva:CreditsList/tva:Creditsitem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:PU
BLISHER"]/tva:PersonName
r/mpeg7:GivenName/text() &
tva:BasicDescription/
tva:CreditsList/tva:Creditsltem
[@role="urn:mpeg:mpeg7:cs:RoleCS:2001:PU
BLISHER"}/tva:PersonName
r/mpeg7:FamilyName/text()
dc:contributor ®)
upnp:callSign (0] 5 tva:Name/text() Contains the broadcast station call sign
of the associated broadcast channel.
This is typically used for live content or
recorded content. Example: "KGW".
upnp:networkAffiliation | O 5 tva:ParentService/text() Contains the name of the broadcast
network or distribution network
associated with this content. This is
typically used for live content or
recorded content. Examples: "NBC",
"CBS", "BBC".
upnp:serviceProvider (0] 5 tva:Owner/text() SDT/Service
descriptor/service provider
name
upnp:price (0] Programinformation / BasicContentDescription Contains the price for a broadcast,
/ Purchaseltem / Price series, program, movie, etc.
Schedule / ScheduleEvent / ProgramLocation /
InstanceMetadata / PurchaseList /
Purchaseltem / Price
upnp:price@currency (0] Programinformation / BasicContentDescription Indicates the unit of currency used
/ Purchaseltem / Price @Currency
upnp:payPerView o
upnp:epgProviderName | O metadataOriginldRef Indicates the name of the Electronic

Program Guide service provider
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Property Name R/O | Context DVB/TVA mapping DVB/SI mapping Remarks
Node
dc:description (0] 4 tva:BasicDescription/tva:Synopsis/text() EIT/Short event contains a brief description of the
1 tva:BasicDescription/tva:Synopsis/text() descriptor/text content item.
upnp:longDescription (0] 4 tva:BasicDescription/tva:Synopsis[@length="lo contains a few lines of description of the
1 ng"J/text() content item
tva:BasicDescription/tva:Synopsis[@length="lo
ng"J/text()
upnp:icon 0] 5 tva:Logo contains a URI to some icon that a
1 tva:BasicDescription/ RelatedMaterial / control point can use in its Ul to display
PromotionalMedia / TitleImage the content, for example, a CNN logo for
a Tuner channel
upnp:region (0] contains some identification of the
region, associated with the source of the
object, for example, "US", "Latin
America", "Seattle".
dc:language (@) 1 tva:BasicDescription / Language EIT/ Short event property indicates one of the languages
descriptor/ISO_639_langu |used in the content as defined by IETF
age_code RFC 3066 [i.1], for example, "en-US"
dc:relation (@] 3 tva:MemberOf/@crid defines a relation between two or more
1 tva:BasicDescription/tva:RelatedMaterial/tva:H resources
1 owRelated/@crid
1
1 tva:DerivedFrom/@crid
tva:EpisodeOf/@crid
tva:MemberOf/@crid
Programinformation /
PartOfAggregatedProgram
Programinformation / AggregationOf
upnp:scheduledStartTi (0] 4 tva:PublishedStartTime/text() ElT/start_time to indicate the start time of a scheduled
me program, intended for use by tuners.
upnp:scheduledEndTim | O 4 tva:PublishedStartTime/text()+tva:PublishedDu |EIT/start_time + used to indicate the end time of a
e 4 ration/text() EIT/dutation scheduled program, intended for use by
tva:PublishedEndTime/text() tuners.
upnp:recordable O]
upnp:runningStatus 0] SDT/running_status
res@duration ®) 4 tva:PublishedDuration/text() ElT/duration
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A UPnP CDS audioProgram instance identifies a single instance of a broadcast audio program such as a radio show or
aseries of programs. This classis derived from the epgltem class and inherits the properties defined by that class.
Additionally, the following OPTIONAL properties are RECOMMENDED for this class.

Table B.2: audioProgram:epgltem Properties

descriptor/frequency

Property Name |R/O | Context DVB-TVA DVB-SI mapping Remarks
Node mapping
upnp:radioCallSign | O |5 tva:Namef/text() |SDT/Service
descriptor/service name
upnp:radioStationID | O |5 @serviceld SDT/service _id
upnp:radioBand o EIT/? delivery system contains the radio station

frequency band (e.g. AM, FM)

A UPnP videoProgram instance is a video program such as asingle TV show or a series of programs. Thisclassis
derived from the epgltem class and inherits the properties defined by that class. Additionally, the following OPTIONAL
properties are RECOMMENDED for this class.

Table B.3: videoProgram:epgltem Properties

Property Name R/O C’(\)lgge;(t DVB TVA mapping Remarks
upnp:price 0] Programinformation / BasicContentDescription /
Purchaseltem / Price
Schedule / ScheduleEvent / ProgramLocation /
InstanceMetadata / PurchaseList / Purchaseltem /
Price
upnp:price@currency | O Programinformation / BasicContentDescription /
Purchaseltem / Price @Currency
upnp:payPerView o] indicates whether the
object represents pay-per-
view content.

B.3 TV Anytime Groups

A TV Anytime group (elements of type "tva:Groupl nformationType") can be mapped to UPnP CDS EPG container

objects.
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Table B.4: epgContainer:container Properties

Property Name R/O Cﬁg’:jeext DVB TVA mapping Remarks
upnp:class R "epgContainer:container”,
"object.container.channelGroup",
"object.container.channelGroup.audioChannelGroup"
or
"object.container.channelGroup.videoChannelGroup”
upnp:channelGroupName 5 ®) tva:Name/text()
upnp:channelGroupName@id 5 0] @serviceld
upnp:epgProviderName 0] metadataOriginldRef
upnp:serviceProvider 5 0] tva:Owner/text()
upnp:channelName 5 o] tva:Name/text()
0] contains the number of the associated

upnp:channelNr broadcast channel. This is typically used for
live content or recorded content.

upnp:channellD 5 0] @serviceld

upnp:channellD@type 6] "TVAIDRef"

upnp:radioCallSign 5 0] tva:Name/text()

upnp:radioStationID 5 0] @serviceld

upnp:radioBand 0]

upnp:callSign 5 (0] contains the broadcast station call sign of the

associated broadcast channel. This is
typically used for live content or recorded
content. Example: "KGW".

upnp:networkAffiliation 5 (0] contains the name of the broadcast network
or distribution network associated with this
content. This is typically used for live content
or recorded content. Examples: "NBC",

"CBS", "BBC".

upnp:seriesiD 2 o] @groupld
upnp:serviceProvider 5 0] tva:Owner/text()
upnp:price (0] Programinformation / BasicContentDescription /

Purchaseltem / Price

Schedule / ScheduleEvent / ProgramLocation /

InstanceMetadata / PurchaseList / Purchaseltem /

Price
upnp:price@currency 0] Programinformation / BasicContentDescription /

Purchaseltem / Price @Currency
upnp:payPerView (0] indicates whether the object represents pay-

per-view content.
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Property Name R/O Cﬁggeé(t DVB TVA mapping Remarks
upnp:epgProviderName (0] metadataOriginldRef indicates the name of the Electronic Program
Guide service provider
upnp:icon 5 (0] tva:Logo/text() contains a URI to some icon that a control
point can use in its Ul to display the content,
Programinformation / BasicContentDescription / for example, a CNN logo for a Tuner channel
RelatedMaterial / PromotionalMedia / Titlelmage
upnp:region (0] contains some identification of the region,
associated with the source of the object, for
example, "US", "Latin America", "Seattle".
dc:language 1 (0] tva:BasicDescription/tva:Language/text() property indicates one of the languages used
in the content as defined by IETF RFC 3066
[i.1], for example, "en-US"
dc:relation 5 (e} tva:MemberOf/@crid defines a relation between two or more
1 tva:BasicDescription/ resources
1 tva:RelatedMaterial/tva:HowRelated/@href
1 tva:DerivedFrom/@crid
1 tva:EpisodeOf/@crid
tva:MemberOf/@crid
Programinformation / AggregationOf
dc:title 2 (@) tva:BasicDescription/tva:Title/text() Title of this group
upnp:dateTimeRange 0]
@childCount 2 R @numOfltems
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B.4  Other TV Anytime elements

Thefollowing TV Anytime elements cannot be mapped to UPnP CDS and therefore can only be provided using the
UPnP CDS foreign metadata feature:

. Servicelnformation / Description.

. Servicelnformation / Genre.

. Servicelnformation / Servicel anguage.
. SegmentInformation.

. SegmentGroupl nformation.

. Review.

. OnDemandService.

. OnDemandProgram.
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Annex C (informative):
Mapping DVB SD&S information into UPnP CDS objects

This annex provides suggested values for populating UPnP CDS elements and attributes by using information from

DVB SD&S.

| ServiceDiscovery |E|—E|_—| BroadcastDiscovery |

1,

CoDDiscovery

1,00

—| ServicesFromOthersP |

1,00

—| PackageDiscovery |

1,00

—| ServiceProviderDiscovery |

1,00

BCGDiscovery

1,00

—| ReqionalizationDiscovery |

1,00

‘\—| RMSFLSDiscovery |

0,00

Figure C.1: Service Provider - SD&S to UPnP CDS mapping

Table C.1
Mandated/ UPNP CDS
Element / Attribute Name | Element / Attribute Description Optional/ |UPnP CDS mapping section
Conditional [22]
ServiceDiscovery type: /ServiceDiscovery
@Version Version of this record. A change in (e} N/A
this value indicates a change in But UPnP has an
one of the eventing mechanism
ServiceProviderDiscovery to update information
Records. : LastChange event

<xsd: si npl eType name="\Versi on">
<xsd:restriction base="xsd:integer">
<xsd: m nl ncl usi ve val ue="0"/>
<xsd: max| ncl usi ve val ue="255"/>
</xsd:restriction>
</ xsd: si npl eType>

ServiceProvider type (one
entry per service provider):

/ServiceDiscovery/ServiceProviderDiscovery/ServiceProvider
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Mandated/ UPNP CDS
Element / Attribute Name | Element / Attribute Description Optional/ |UPnP CDS mapping section
Conditional [22]

@DomainName An internet DNS domain name M N/A
registered by the Service Provider
that uniquely identifies the Service
Provider
<xsd: si npl eType nanme="Donai nType" >

<xsd:restriction base="xsd:string">
<xsd: pattern value="((.|\n|\r)*)?2(\.(.|\n|\r)*)+"/>
</xsd:restriction>
</ xsd: si npl eType>

@Version Version of the Service Provider(s) M N/A
Discovery record; the version But UPnP has an
number is incremented every time eventing mechanism
a change in any of the records that to update information
comprise the service discovery : LastChange event
information for this Service
Provider occurs.

@LogoURI Pointer to a Service Provider logo (0] upnp:icon B.7.3
for potential display.
type="xsd: anyURl "

Name Name of the Service Provider for M dc:title B.1.7
display in one or more languages; upnp:serviceProvider |B.9.4
one Service Provider name is
allowed per language code, and at But none has a
least one language is provided. Language attribute

Note: currently under
discussion in UPnP:
current status:
postponed
<xsd: conpl exType name="Mil tilingual Type">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd: attribute name="Language" type="dvb: | S0639-2"
use="required"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

Description Description of the Service Provider (0] dc:description B.7.1

for potential display in one or more upnp:longDescription |B.7.2

languages; one description is
allowed per language code.

But none has a
Language attribute

<xsd: conpl exType nanme="Mil tilingual Type">

See above

/ServiceDiscovery/ServiceProviderDiscovery/ServiceProvider/Offering
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Element / Attribute Name

Mandated/ UPNnP CDS
Element / Attribute Description Optional/ |UPnP CDS mapping section
Conditional [22]

OfferingListType type (one
entry per offering):

<xsd: conpl exType name="Cff eri ngLi st Type" >
<xsd: choi ce maxQccur s="unbounded" >
<xsd: el ement nane="Push" type="dvb: DVBSTPTr ansport ModeType"/ >
<xsd: el ement nanme="Pul | ">
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: Payl oadLi st">
<xsd:attribute name="Location" type="dvb: Pul | URL"
use="required"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: choi ce>
</ xsd: conpl exType>

<xsd: conpl exType nane="DVBSTPTr ansport ModeType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: Payl oadLi st">
<xsd:attributeGoup ref="dvb: Mul ti cast AddressAttributes"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nanme="Payl oadLi st">
<xsd: sequence m nCccurs="0" maxQccur s="unbounded" >
<xsd: el ement nane="Payl oadl d" >
<xsd: conmpl exType>
<xsd: sequence m nCccurs="0" nmaxQccur s="unbounded" >
<xsd: el ement nane="Segnent" >
<xsd: conpl exType>
<xsd:attribute name="Version"
type="dvb: Versi on" use="optional "/>
<xsd:attribute name="1D"
t ype="dvb: Hexadeci mal 16bi t" use="required"/>
</ xsd: conpl exType>
</ xsd: el ement >

</ xsd: sequence>

<xsd:attribute name="1d" type="dvb: Hexadeci mal 8bit"
use="required"/ >

</ xsd: conpl exType>
</ xsd: el emrent >
</ xsd: sequence>

</ xsd: conpl exType>

Push@Source Port number and IP address of the (e} res B.2
Push@Address multicast location of the DVB IP M Use the dvb locator
Push@Port Offering Records which describe M (as defined in BCG)

the offerings that the Service

Provider makes available. This

element is optional.
Pull@Location This URI encodes the location of (e} res B.2

the DVB IP Offering(s) Records Use the HTTP

which describe the offerings that locator (as defined in

the Service Provider makes UPNP)

available.

<xsd: si npl eType nanme="Pul | URL" >
<xsd:restriction base="xsd: anyURl ">
<xsd: pattern val ue=".*/dvb/sdns/.*"/>
</xsd:restriction>
</ xsd: si npl eType>
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Mandated/ UPNnP CDS
Element / Attribute Name | Element / Attribute Description Optional/ |UPnP CDS mapping section
Conditional [22]

PayloadList type (one entry
per payload ID):

/ServiceDiscovery/ServiceProviderDiscovery/ServiceProvider/Offering/Pull/Payloadid
/ServiceDiscovery/ServiceProviderDiscovery/ServiceProvider/Offering/Push/Payloadid

<xsd: conpl exType nane="Payl oadLi st">
<xsd: sequence m nCccurs="0" maxQccur s="unbounded" >
<xsd: el ement nane="Payl oadl d" >
<xsd: conmpl exType>
<xsd: sequence m nCccurs="0" maxQccur s="unbounded" >
<xsd: el ement nane="Segnent ">
<xsd: conmpl exType>
<xsd:attribute name="Version"
type="dvb: Versi on" use="optional"/>
<xsd:attribute name="1D"
type="dvb: Hexadeci mal 16bi t" use="required"/>
</ xsd: conpl exType>
</ xsd: el enent >

</ xsd: sequence>

<xsd:attribute name="1d" type="dvb: Hexadeci mal 8bit"
use="required"/>

</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>

</ xsd: conpl exType>

Payloadid@Id

Indicates the type of service (0]
discovery information available at
the DVB-IP offering location. For
example, this can be of type
broadcast discovery or CoD
discovery.

Segment@ID

Indicates which segment carries C
service discovery information of
type Payloadld@Id for this service
provider.

Segment@Version

Version number of the segment (0]
identified by Segment@ID.
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Table C.2: DVB-IP service - SD&S to UPnP CDS mapping

UPnP
Mandated/ | \,p;p cps | cbs
Element / Attribute Name Element / Attribute Description Optional/ : :
o mapping section
Conditional
[22]
@DomainName An internet DNS domain name M
registered by the Service Provider that
uniquely identifies the Service Provider.
@Version Version of the DVB-IP Offering record, C (see
the version number is incremented note 1)
every time a change in the DVB-IP
Offering record is made.

BroadcastOffering type:

/BroadcastDiscovery

<xsd: conpl exType name="Broadcast O f eri ng">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: O f eri ngBase" >
<xsd: sequence>

<xsd: el ement nane="Servi celList"
type="dvb: | PServi ceLi st" maxCccur s="unbounded"/ >

</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType name="O f eri ngBase" >

<xsd:attribute nanme="Donmai nNane" type="dvb: Domai nType"
use="required"/ >

<xsd:attribute name="Version" type="dvb: Versi on" use="optional"/>
</ xsd: conpl exType>

IPServiceList type (one per
service list):

/BroadcastDiscovery/ServiceList

<xsd: conmpl exType nanme="1PServi ceLi st">
<xsd: sequence>

<xsd: el ement nane="Servi cesDescri ptionLocation"
type="dvb: Descri pti onLocati onBCG' mi nCccurs="0"
maxQccur s="unbounded"/ >

<xsd: sequence>

<xsd: el ement nanme="Si ngl eServi ce" type="dvb: | PService"
maxQccur s="unbounded"/ >

</ xsd: sequence>
</ xsd: sequence>
</ xsd: conpl exType>
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Element / Attribute Name

Mandated/
Element / Attribute Description Optional/
Conditional

UPnP CDS
mapping

UPnP
CDS
section
[22]

ServicesDescriptionLocation

If present, this contains the identifier(s) (0] New tag:

of the BCG Record(s) for the BCG dvb:Metadata
Discovery element that carries the ServerUrl
information on this offering. Exanpl e:
<dvb: Met ada
taServerUrl
>
http://iptv
.org/ bcg_se
rver_ 1

</ dvb: Met ad
at aServer Ur
| >

<xsd: conmpl exType nanme="Descri pti onLocati onBCG' mi xed="true">
<xsd: si nmpl eCont ent >
<xsd: ext ensi on base="dvb: Descri pti onLocati on">

<xsd:attribute name="preferred" type="xsd: bool ean"
use="optional "/ >

</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: si npl eType nanme="Descri ptionLocati on">
<xsd:restriction base="xsd:anyURl "/>
</ xsd: si npl eType>

ServicesDescriptionLocation@pr
eferred

If present and set to true, specifies that (0] New tag:

this location contains the preferred dvb:Metadata
BCG. The default value for this attribute ServerUrl

is false. Exanpl e:
<dvb: Met ada
taServer Url
preferred="
true">
http://iptv
.org/bcg se
rver 2 <
dvb: Met adat
aServer Ur| >

/BroadcastDiscovery/ServiceList/SingleService
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UPNnP
Mandated/ | ;5,0 cps | cps
Element / Attribute Name Element / Attribute Description Optional/ ; .
e mapping section
Conditional [22]

IPService type (one entry per
service):

<xsd: conmpl exType nanme="1PService">
<xsd: sequence>

<xsd: el enent nane="Servi celLocati on"
type="dvb: Servi ceLocation"/>

<xsd: el enent nane="Textual | dentifier"
type="dvb: Textual | dentifier"/>

<xsd: el ement nanme="DVBTriplet" type="dvb: DVBTriplet"/>

<xsd: el ement nanme="MaxBitrate" type="xsd: positivelnteger"
m nCccurs="0"/>

<xsd: el ement name="S|" type="dvb:SI" m nCccurs="0"/>

<xsd: el ement name="Audi oAttri butes"
type="tva: Audi oAt tri but esType" m nCccurs="0" maxCccur s="unbounded"/ >

<xsd: el ement name="Vi deoAttri butes"
type="tva: Vi deoAttri but esType" m nCccurs="0" maxCccur s="unbounded"/ >

<xsd: el ement name="Servi ceAvailability"
type="dvb: Servi ceAvai | abi | i tyType" m nCccurs="0"
maxCccur s="unbounded"/ >

</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nanme="Textual | dentifier">

<xsd:attribute name="Domai nName" type="dvb: Domai nType"
use="optional "/ >

<xsd: attribute name="Servi ceNane" type="dvb: Service"
use="required"/ >

</xsd:complexType>

Textualldentifier@DomainName

An internet DNS domain name (0] N/A
registered by the Service Provider that
uniquely identifies the Service Provider.
If this is not present, then the DNS
domain name from the DVB IP Offering
record is used.

Textualldentifier@ServiceName  |A unique host name for the service M upnp:channel (B.1.7

within the service provider's domain Name B.8.1
B.11.2

DVBTriplet@Original Network Id  |Identifies the network Id of the M upnp:channel |B.8.5
originating delivery system ID with (SRS

DVBTriplet@TS Id Identifies the Transport Stream M upnp:channel |B.4.2)

DVBTriplet@Service Id Identifies a service from any other M ID@type="SI"
service within the TS. The service Id is
the same as the program number in the
corresponding program map table.

MaxBitrate Specifies the maximum bitrate (in (@] res@bitrate B.2.1.6
kbits/s) of the overall stream carrying (check
the service VBR

recomme
ndation)

ServiceLocation type (one entry
per service location):

/BroadcastDiscovery/ServiceList/SingleService/Service Location
At least one of IPMulticastAddress or RTSPURL is present.

<xsd: conpl exType name="Servi ceLocati on">
<xsd: choi ce maxCccur s="unbounded" >
<xsd: el enent nane="I|PMil ti cast Address" type="dvb: Mcast Type"/>
<xsd: el ement name="RTSPURL" type="dvb: RTSP"/>
</ xsd: choi ce>
</ xsd: conpl exType>

IPMulticastAddress

Signals the use of multicast methods to (0] res B.2
access the service and provides the Use the DVB
multicast address at which the service locator (as

may be accessed. defined in

At least one of IPMulticastAddress or BCG)

RTSPURL is present.
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UPNnP
Mandated/ | ;5,0 cps | cps
Element / Attribute Name Element / Attribute Description Optional/ ; .
e mapping section
Conditional [22]

<xsd: conmpl exType nanme="Mast Type" >
<xsd:attributeG oup ref="dvb: Mul ti cast AddressAttributes"/>
<xsd: sequence m nCccurs="0">

<xsd: el ement nane="FECBaselLayer"
type="dvb: FECLayer Addr essType" maxCccurs="1" />

<xsd: el ement nanme="FECEnhancenent Layer"
type="dvb: FECLayer Addr essType" m nCccurs="0" maxCccur s="unbounded" />

</ xsd: sequence>
</ xsd: conpl exType>

<xsd:attributeG oup name="Mil ti cast AddressAttributes">

<xsd: attribute name="Source" type="dvb: | PO Donmai nType"
use="optional "/ >

<xsd: attribute name="Address" type="dvb: | PO Donai nType"
use="required"/ >

<xsd:attribute name="Port" type="xsd: unsignedShort"
use="required"/ >

<xsd: attribute name="Stream ng" type="dvb: Streamnm ngType"
use="optional "/ >

<xsd:attribute name="FECVaxBl ockSi ze" type="xsd: unsi gnedShort"
use="optional "/ >

<xsd:attribute name="FECVaxBl ockTi me" type="xsd: unsi gnedShort"
use="optional "/ >

<xsd:attribute name="FECOT|" type="xsd: base64Bi nary"
use="optional "/ >

</ xsd: attri buteG oup>

IPMulticastAddress@Source Optionally the IP unicast address of the (0]
source of the TS may be provided.
IPMulticastAddress@Address Provides the multicast address at which M (see
the service may be accessed. note 2)
IPMulticastAddress@Port Provides the port at which the service M (see
may be accessed. note 2)
IPMulticastAddress@Streaming  |Optionally indicates RTP or direct UDP (0]

streaming. In case the parameter is not
provided, RTP streaming is assumed.

FECBaselLayer

Contains the multicast address and port (0]
of the AL-FEC stream. This element is
present if the FECEnhancementLayer
element is present.

<xsd: conpl exType name="FECLayer Addr essType" >

<xsd:attribute name="Address" type="dvb: | PO Domai nType"
use="optional "/ >

<xsd:attribute name="Port" type="xsd: unsi gnedShort"
use="required"/ >

</ xsd: conpl exType>

FECBaselLayer@Address

IP Multicast Address for FEC Base 0
Layer.

If the IP multicast address is omitted,
then the FEC flow is assumed to be on
the same multicast address as the
original data.

FECBaselLayer@Source

IP Multicast Source Address for FEC 0
Base Layer.

If the IP multicast source address is
omitted, then the FEC flow is assumed
to be on the same multicast address as
the original data.

FECBaseLayer@Port

UDP port for FEC Base Layer. M (see note)
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Element / Attribute Name

Element / Attribute Description

UPnP
CDS
section
[22]

Mandated/
Optional/
Conditional

UPnP CDS
mapping

FECEnhancementLayer

Contains the multicast address and port
of the AL-FEC enhancement stream(s).
This element is present only if the
FECBaseLayer element is present.

o

<xsd: conpl exType name="FECLayer Addr essType" >
<xsd: attribute name="Address" type="dvb: | PO Donai nType"

use="optional "/ >

<xsd:attribute name="Port" type="xsd: unsignedShort"

use="required"/ >
</ xsd: conpl exType>

FECEnhancementLayer
@Address

IP Multicast Address for FEC
Enhancement Layer (Raptor) - may be
repeated for multiple layers. If the IP
multicast address is omitted, then the
FEC flow is assumed to be on the same
multicast address as the original data.

FECEnhancementLayer@Source

IP Multicast Source Address for FEC
Enhancement Layer (Raptor). If the IP
multicast source address is omitted,
then the FEC flow is assumed to be on
the same multicast address as the
original data.

FECEnhancementLayer@Port

UDP port for FEC Enhancement Layer.

M (see
note 2)

IPMulticastAddress
@FECMaxBlockSizePackets

This indicates the maximum number of
stream source packets that will occur
between the first packet of a source
block (which is included) and the last
packet for that source block (source or
repair).

IPMulticastAddress
@FECMaxBlockSizeTime

The maximum transmission duration of
any FEC Block (source and repair
packets).

IPMulticastAddress
@FECODbjectTransmissionInform
ation

The FEC Object Transmission
Information for the Raptor code

If an FECEnhancementLayer element is
included then this element is included.

RTSPURL

Signals the use of RTSP to access the
service and provides the URL at which
the service may be accessed.

At least one of IPMulticastAddress or
RTSPURL is present.

O Use the dvb-
rtsp:// locator

<xsd: si npl eType name="RTSP">

<xsd:restriction base="xsd:anyURl ">

<xsd: pattern value="rtsp://.*"/>

</ xsd:restriction>
</ xsd: si npl eType>
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Element / Attribute Name

Mandated/ | oo e | opg

Element / Attribute Description Optional/ : -
e mapping section

Conditional [22]

Sl type:

/BroadcastDiscovery/ServiceList/SingleService/SI

<xsd: conmpl exType nanme="S|">
<xsd: sequence>

<xsd: el ement nanme="Nane" type="dvb: Mul tilingual Type"
maxQccur s="unbounded"/ >

<xsd: el ement nanme="Description" type="dvb: Mul tilingual Type"
m nCccur s="0" nmaxQccur s="unbounded"/ >

<xsd: el ement nane="Servi ceDescri ptionLocation"
type="dvb: Descri pti onLocati onBCG' m nCccurs="0"
maxoccur s="unbounded"/ >

<xsd: el ement nane="Cont ent Genre" type="dvbh: Genre"
m nCccur s="0" maxCccur s="unbounded"/ >

<xsd: el ement nanme="CountryAvailability"
type="dvb: CountryAvail ability" m nCccurs="0" naxQccurs="unbounded"/>

<xsd: el ement nane="Repl acenent Servi ce"
type="dvb: Repl acenent Servi ce" m nCccurs="0" maxCccurs="unbounded"/>

<xsd: el ement nane="Mosai cDescri ption"
t ype="dvb: Mosai cDescri pti on" m nCccurs="0"/>

<xsd: el ement nane="Announcenent Support"
type="dvb: Announcenent Support" m nCccurs="0"/>

</ xsd: sequence>

<xsd: attribute name="Servi ceType" type="dvb: ServiceType"
use="requi red"/ >

<xsd:attribute name="Pri marySl Source" type="dvb: Pri marySl Source"
use="optional" defaul t="XW"/>

</ xsd: conpl exType>

Sl@ServiceType

Specifies the type of service; it is coded M (see TBD
as per DVB Sl standard. Examples are note 2)
digital television service, digital radio
sound service, mosaic service, data
broadcast service, DVB MHP service,
etc.

<xsd: si npl eType name="Servi ceType">
<xsd:restriction base="dvb: Hexadeci mal 8bi t"/>
</ xsd: si npl eType>

Sl@PrimarySISource

Specifies the type of service; it is coded M (see TBD
as per DVB Sl standard. Examples are note 2)
digital television service, digital radio
sound service, mosaic service, data
broadcast service, DVB MHP service,
etc.

<xsd: si npl eType name="Pri marySI Sour ce" >
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="Streant/>
<xsd: enuner ati on val ue="XM."/>
</ xsd:restriction>
</ xsd: si npl eType>
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UPNnP
Mandated/ | ;5,0 cps | cps
Element / Attribute Name Element / Attribute Description Optional/ ; .
Conditional mapping section
[22]

Name Name of the service for display in one M upnp:channel (B.1.7

or more languages; one Service name Name B.8.1

is allowed per language code, and at B.11.2

least one language is provided (though But none has

not necessarily more than one). a Language

attribute
<xsd: conpl exType name="Mul tilingual Type">
<xsd: si nmpl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd: attribute name="Language" type="dvb: | S0639-2"
use="requi red"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >

</ xsd: conpl exType>
Description Description of the service for potential (0] dc:description B.7.1

display in one or more languages; one upnp:longDescri  |B.7.2

description per language code ption

maximum.

But none has a
Language
attribute

<xsd: conpl exType name="Mul til i ngual Type">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd: string">

<xsd: attribute name="Language" type="dvb: | S0639-2"
use="required"/ >

</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

ServiceDescriptionLocation

If present, this contains the identifier(s) (0]
of the BCG Record(s) for the BCG
Discovery element that carries the
information on this service. If this
element is present, it is prefered to the
ServicesDescriptionLocation.

<xsd: conpl exType nanme="Descri pti onLocati onBCG' mi xed="true">
<xsd: si nmpl eCont ent >
<xsd: ext ensi on base="dvb: Descri pti onLocati on">

<xsd:attribute name="preferred" type="xsd: bool ean"
use="optional "/ >

</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: si mpl eType nanme="Descri ptionLocati on">
<xsd:restriction base="xsd:anyURl "/>
</ xsd: si npl eType>

ServiceDescriptionLocation@pref
erred

If present and set to true, specifies that (0]
this location contains the preferred
BCG. The default value for this attribute
is false.
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Element / Attribute Name

Element / Attribute Description

Mandated/
Optional/
Conditional

UPnP CDS
mapping

UPnP
CDS
section
[22]

ContentGenre

Indicates one or more genre of the
service (not individual programmes).
For example movie/drama channel or
news/current affairs channel. This uses
the first level coding defined by DVB as
content_nibble_level_1.

o

upnp:genre

B.4.1

<xsd: si npl eType nanme="Genre">

<xsd:restriction base="xsd: byte">

<xsd: m nl ncl usi ve val ue="0"/>
<xsd: maxl| ncl usi ve val ue="15"/>

</ xsd:restriction>
</ xsd: si npl eType>

CountryAvailability

Gives a list of countries and/or groups
of countries where the service is
intended to be available, and/or a list of
countries and/or groups where it is not.
This field is deprecated and Service
Availability should be used instead.

Deprecated

AnnouncementSupport

The announcement support element
identifies the type of spoken
announcements that are supported by
the service (for example emergency
flash, road traffic flash, etc.).
Furthermore, it informs about the
transport method of the announcement
and gives the necessary linkage
information so that the announcement
stream can be monitored.

N/A

Topic
currently
under
discussion in
DLNA

<xsd: conpl exType name="Announcenent Support" >

<xsd: sequence>

<xsd: el enent nanme="Announcenent"

<xsd: conpl exType>

<xsd: choi ce m nCccurs="0">
<xsd: el ement nane="Textual | dentifier"

type="dvb: Textual | dentifier"/>

<xsd: el ement name="DVBTri pl et"

type="dvb: DVBTri pl et"/>
</ xsd: choi ce>

maxQccur s="unbounded" >

<xsd:attribute name="Type" type="dvbh: Hexadeci mal 4bit"
use="required"/ >

<xsd:attribute nanme="ReferenceType"
type="dvb: Hexadeci mal 3bit" use="required"/>

<xsd: attribute nanme="Conponent Tag"

type="dvb: Hexadeci mal 8bi t" use="optional "/>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: sequence>

<xsd:attribute name="Supportl| ndicator"
t ype="dvb: Hexadeci mal 16bi t" use="required"/>

</ xsd: conpl exType>
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Mandated/ | oo e | opg
Element / Attribute Name Element / Attribute Description Optional/ ; .
o mapping section
Conditional
[22]
Replacement Service Identifies a service replacement service (0] N/A

which may be selected automatically by
the HNED when the service being
decoded fails.

<xsd: conmpl exType nanme="Repl acenent Servi ce">

<xsd: choi ce>

<xsd: el enent nane="Textual | dentifier"

type="dvb: Textual | dentifier"/>

<xsd: el ement nanme="DVBTriplet" type="dvb: DVBTriplet"/>

</ xsd: choi ce>

<xsd: attribute name="Repl acenent Type" type="dvb: Hexadeci mal 8bi t"

use="optional" default="5"/>
</ xsd: conpl exType>

MosaicDescription

The mosaic description element
identifies the elementary cells of a
mosaic service, groups different
elementary cells to form logical cells,
and establishes a link between the
content of all or part of the logical cell
and the corresponding service or
package information.

N/A

AudioAttributes

Signals details of the audio coding
algorithms and purpose that the service
may use. This takes the form of the
AudioAttributtes element defined in
clause 6.3.5 of ETSI TS 102 822-3-1
[18] and used in ETSI TS 102 323 [15].
The classification scheme used for the
Coding element is either be defined by
ETSI TS 102 323 [15], or provided by
the present document. If this element is
omitted, then the default value of
MPEG-1 or MPEG-2 layer 2 backwards
compatible, mono or stereo is used ;
specifically this is the legacy value from
ETSI TS 101 154 [10].

res@protocol
Info

See clause
9.1 of the
present
document

B.2.1.1

VideoAttributes

Signals details of the video coding that
may be used by the service. This takes
the form of the VideoAttributes element
defined in clause 6.3.5 of ETSI TS 102
822-3-1[18] and used in

ETSI TS 102 323 [15] . The
classification scheme used for the
Coding element is either be defined by
ETSI TS 102 323 [15], or provided by
the present document. If this element is
omitted, then the default value of
MPEG-2 coded video, operating at
MP@ML at a frame rate of 25Hz is
used; specifically this is the legacy
value from ETSI TS 101 154 [10].

res@protocol
Info

See clause
9.1 of the
present
document

B.2.11

ServiceAvailability

This element provides support for
regionalization. It allows each service to
have a list of "cells" (regions) with which
the service is associated. By default, all
the single services are available
everywhere.

There is at most one ServiceAvailability
element for each CountryCode.

N/A
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Element / Attribute Name

Mandated/
Element / Attribute Description Optional/ UI,EQP Ci:nDS
Conditional pping

UPnP
CDS
section
[22]

<xsd: conpl exType name="Servi ceAvail abi |l ityType">
<xsd: sequence>

<xsd: el ement nane="Count r yCode"
t ype="dvb: PackageAvai |l abi | i t yCount r yCodeType"/>

<xsd: el ement nanme="Cel | s" type="xsd:string" mnQCccurs="0"

maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

CountryCode

This element indicates the country for M N/A
which the availability is being defined.

@Availability

This flag indicates whether the service (0] N/A
is available in the country specified by
CountryCode. The default is TRUE.

When TRUE, the service is available in
the specified country with the exception
of those regions identified by Cells.

When FALSE, the service is not
available in the specified country with
the exception of those regions identified
by Cells.

<xsd: conpl exType name="PackageAvai | abi|ityCountryCodeType" >
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">

<xsd:attribute name="Availability" type="xsd: bool ean"

defaul t="true"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

Cells

A list of string identifiers representing (0]
geographical regions in the country
identified by CountryCode. The Cells
listed represent the exception to the
value supplied by the flag, i.e. the
negation of the Availability flag applies
to any listed cells.

upnp:region

B.7.4

NOTE 1: The version number of the DVB-IP offering record is mandatory when the record is provided on request (i.e.
"pull mode") and is optional when the record is multicasted (i.e. "push mode").
NOTE 2: The Mandatory here means that if the Optional parent information is transmitted, then this field is present.
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Table C.3: Packages - SD&S to UPnP CDS mapping

Element / Attribute Name

Mandated/ UPnP CDS
Element / Attribute Description . UPnP CDS mapping section
Optional [22]

Packaged Services type:

/PackageDiscovery

<xsd: conpl exType name="Package">
<xsd: sequence>
<xsd: el ement nanme="PackageNanme" type="dvb: Miltilingual Type"
maxCccur s="unbounded"/ >
<xsd: el ement name="CountryAvailability" type="dvb: CountryAvailability"
m nCccur s="0" maxCccur s="unbounded"/ >
<xsd: el ement nanme="PackageDescri ption"
type="dvb: Descri pti onLocati onBCG' m nQccurs="0" nmaxQccur s="unbounded"/ >
<xsd: el ement nane="Service" type="dvb: PackagedServi ceType"
maxCccur s="unbounded"/ >
<xsd: el ement nanme="PackageRef erence" m nCccurs="0"
maxCccur s="unbounded" >
<xsd: conpl exType>
<xsd:attribute name="1d" type="dvh: Hexadeci mal 16bit"/>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement name="PackageAvail ability"
type="dvb: Servi ceAvail abi l i tyType" m nCccurs="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
<xsd:attribute name="1d" type="dvbh: Hexadeci mal 16bit" use="required"/>
<xsd:attribute nane="Visible" type="xsd: bool ean" use="optional"
defaul t="true"/>
</ xsd: conpl exType>

Package@Id

Identifies a package; this ID is allocated M @id B.1.1
by the Service Provider

Package@Visible

A Boolean which indicates in combination (0] N/A
with the PackageAuvailability element,
whether this package is presented to the
user. The default value is true.

PackageName

Name of the package for display in one or M dc:title B.1.7
more languages; one name per language
code maximum. But there is no

Language attribute

<xsd: conpl exType name="Mil tilingual Type">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd: attribute name="Language" type="dvb: | S0639-2"
use="required"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

PackageDescription

If present, this contains the identifier(s) of (0] dc:description B.7.1
the BCG Record(s) for the BCG upnp:longDescription  [B.7.2
Discovery element that carries the
information on this package.

<xsd: conpl exType nanme="Descri ptionLocati onBCG' mi xed="true">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="dvb: Descri pti onLocati on">
<xsd:attribute nane="preferred" type="xsd: bool ean"
use="optional "/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: si npl eType nanme="Descri ptionLocati on">
<xsd:restriction base="xsd: anyURl "/ >
</ xsd: si npl eType>

PackageDescription@prefer
red

If present and set to true, specifies that (0] N/A
this location contains the preferred BCG.
The default value for this attribute is false.

CountryAvailability

Gives a list of countries and/or groups of |Deprecated
countries where the package is intended
to be available, and/or a list of countries
and/or groups where it is not. This field is
deprecated and Package Availability
should be used instead.
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. . - Mandated/ _|UPnP CDS
Element / Attribute Name Element / Attribute Description X UPNnP CDS mapping section
Optional [22]
PackageReference The Id(s) of package(s) that are included (0] @id B.1.1
in the current package.
Service List of services forming the package, M
comprising:

<xsd: conpl exType nanme="PackagedServi ceType">
<xsd: sequence>
<xsd: el ement nanme="Textual | D' type="dvbh: Textual | dentifier"/>
<xsd: el ement name="DVBTriplet" type="dvb: DVBTriplet" m nQccurs="0"/>
<xsd: el ement nanme="Descri pti onLocation"
type="dvb: Descri pti onLocati onBCG' mi nCccurs="0"/>
<xsd: el ement nane="Logi cal Channel Nunber" type="xsd: positivel nteger"
m nCccur s="0"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nanme="Textual | dentifier">
<xsd: attribute nanme="Domai nNane" type="dvb: Domai nType" use="optional "/>
<xsd:attribute name="Servi ceNane" type="dvb: Service" use="required"/>
</ xsd: conpl exType>

TextuallD@ DomainName

An internet DNS domain name registered (0] N/A
by the Service Provider that uniquely
identifies the Service Provider. If this is
omitted the Service Provider Domain
Name from the inherited DVB-IP Offering

is used.

TextuallD@ServiceName A unique host name for the service within M upnp:channelName B.11.2
the service provider's domain.

DVBTriplet The DVB triplet by which the service may (0] upnp:channellD with B.8.5
be known. upnp:channellD@type [(SRS

="SI" B.4.2)

<xsd: conpl exType nanme="DVBTriplet">
<xsd:attribute name="COrigNetld" type="dvb: OrigNetld" use="required"/>
<xsd:attribute nane="TSId" type="dvb: TSI d" use="required"/>
<xsd:attribute name="Servicel d' type="dvb: Servicel d' use="required"/>
</ xsd: conpl exType>

DescriptionLocation

The URI of additional service description (e} res@contentinfo B.2
provided in the context of a package; this
is not required to acquire a service.

<xsd: conpl exType nanme="Descri pti onLocati onBCG' m xed="true">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="dvb: Descri pti onLocati on">
<xsd:attribute nane="preferred" type="xsd: bool ean"
use="optional "/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

<xsd: si npl eType nanme="Descri ptionLocati on">
<xsd:restriction base="xsd:anyURl "/ >
</ xsd: si npl eType>

LogicalChannelNumber

The logical channel number of the (0] upnp:channelNr B.11.1
service.
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Element / Attribute Name

UPnP CDS
UPNnP CDS mapping section
[22]

Mandated/

Element / Attribute Description Optional

PackageAuvailability

This element provides support for (0] N/A
regionalization. It allows each package to
have a list of "cells" (regions) with which
the package is associated. By default, the
package is available everywhere.

There is at most one PackageAvailability
element for each CountryCode.

<xsd: conpl exType name="Servi ceAvail abilityType">
<xsd: sequence>
<xsd: el ement nane="Count r yCode"
t ype="dvb: PackageAvai | abi | i t yCountryCodeType"/ >
<xsd: el ement name="Cel | s" type="xsd:string" mnCccurs="0"
maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nane="PackageAvai |l abi | ityCountryCodeType">
<xsd: si npl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd:attribute name="Availability" type="xsd: bool ean"
defaul t="true"/>
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>

CountryCode

This element indicates the country for M N/A
which the availability is being defined.

CountryCode@Availability

This flag indicates whether the package is (0] N/A
available in the country specified by
CountryCode. The default is TRUE.

When TRUE, the package is available in
the specified country with the exception of
those regions identified by Cells.

When FALSE, the package is not
available in the specified country with the
exception of those regions identified by
Cells .

Cells

A list of string identifiers representing (0] upnp:region B.7.4
geographical regions in the country
identified by CountryCode. The Cells
listed represent the exception to the value
supplied by the flag, i.e. the negation of
the Availability flag applies to any listed
cells.
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Table C.4: Broadband Content Guide - SD&S to UPnP CDS mapping

UPnP
Element / Attribute Name Element / Attribute Description Man(:jated/ UPNnP CDS mapping CDS
Optional section
[22]
BCGOffering type: /BCGDiscovery
<xsd: conmpl exType nanme="BCGX f eri ng">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: O f eri ngBase" >
<xsd: sequence>
<xsd: el ement name="BCG' maxCccurs="unbounded" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Nane"
type="dvb: Mul tilingual Type" maxCccurs="unbounded"/>
<xsd: el ement nane="Descri ption"
type="dvb: Mul tilingual Type" m nCccurs="0" maxCccur s="unbounded"/>
<xsd: el ement nane="Transport Mde"
type="dvb: Transport ModeType"/ >
<xsd: el ement name="Logo" type="xsd:anyURl"
m nCccurs="0"/>
<xsd: el ement nane="Type"
type="tva: Control | edTer nilype" m nCccurs="0"/>
<xsd: el enent nane="Tar get Provi der"
type="dvb: Domai nType" m nCccurs="0" maxCccur s="unbounded"/ >
<xsd: el ement nane="BCGPr ovi der Nane"
type="dvb: Mul tilingual Type" m nCccurs="0" maxCOccurs="unbounded"/>
</ xsd: sequence>
<xsd:attribute name="1d" type="tva: TVAI DType"
use="requi red"/ >
<xsd:attribute name="Version" type="dvb: Version"
use="optional "/ >
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
BCG BCG record M
BCG@ld Identifies a Broadband Content Guide M TVA mapping
Provider/Server; this Id is allocated by
the Service Provider
BCG@Version Version of this record. A change in this (@]
value indicates a change in one of the
BCG Records.
Name Name of the Broadband Content Guide M dc:title B.1.7
offering for display in one or more
languages; one name is allowed per But there is no
language code, and at least one Language attribute
language is provided (though not
necessarily more than one).
<xsd: conpl exType name="Mul til i ngual Type">
<xsd: si nmpl eCont ent >
<xsd: ext ensi on base="xsd:string">
<xsd: attribute name="lLanguage" type="dvb: | S0639-2"
use="requi red"/ >
</ xsd: ext ensi on>
</ xsd: si npl eCont ent >
</ xsd: conpl exType>
Description Description of the Broadband Content @) dc:description B.7.1
Guide for potential display in one or upnp:longDescription B.7.2
more languages; one description per
language code. But none has a
Language attribute
<xsd: conpl exType name="Mil tili ngual Type">
Logo A pointer to an optional logo for the @) upnp:icon B.7.3

content guide.
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Element / Attribute Name

UPnP

Mandated/ . CDsS
Optional UPnP CDS mapping section

[22]

Element / Attribute Description

Type

This indicates if the content guide relates o TVA mapping
to live programs, content on demand,
both, or some other form of content. The
extensible classification scheme
provided in the present document is
used.

TargetProvider

The domain name of the provider whose 0] upnp:serviceProvider
content is described by this BCG (for
example Canal+). The domainName
(there is no domainName parameter, it is
targetProvider) is the same as a domain
name present in the ServiceList.

<xsd: si npl eType nanme="Domai nType" >
<xsd:restriction base="xsd:string">
<xsd: pattern value="((.|[\n[\r)*)2(\.(.|\n|\r)*)+"/>
</ xsd:restriction>
</ xsd: si npl eType>

TransportMode

The location where the broadband M res B.2
content guide may be found. DVB needs to define the
way to expose those
connection information

<xsd: conpl exType name="Transport ModeType" >
<xsd: choi ce maxQccur s="unbounded" >
<xsd: el enent nane="DVBSTP" type="dvb: DVBSTPTr ansport ModeType"/ >
<xsd: el ement name="HTTP" type="dvb: HTTPTr ansport ModeType"/ >
</ xsd: choi ce>
</ xsd: conpl exType>

<xsd: conpl exType name="DVBSTPTr ansport ModeType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: Payl oadLi st">
<xsd:attributeGoup ref="dvb: Mul ti cast AddressAttributes"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType name="HTTPTr ansport MbdeType" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="dvb: Payl oadLi st">
<xsd: attribute name="Locati on" type="dvb: Pul | URL" use="required"/>
<xsd:attribute name="SOAP" default="fal se"/>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

DVBSTP

Specifies the location at which the 0]
content guide is available using the
DVBSTP protocol, and details the
relevant segments that are being
transmitted.

http@Location

Specifies the location at which the guide M

may be found. (if the http

element is
used)

http@SOAP

Indicates if the guide may be queried 0o
using the SOAP protocol rather the
mechanism outline in clause 5.4.2 of
ETSI TS 101 034 [1]. The default value
of this attribute is "false".

BCGProviderName

The name of the BCG provider (for 0] upnp:epgProviderName |B.9.7
example "Telerama"). This field is
identical to the textual string of the
Publisher attribute of the TVAMain
element in the BCG metadata
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Annex D (informative):
Delivery Format Classification Scheme as used in supported
media formats

The classification scheme used in clause 7.2 for the supported media formatsis shown below.

<?xm version="1.0" encodi ng "UTF-8" ?>
<C assificationSchenme uri="urn:dvb: netadata: cs: Del i veryFor mat CS: 2009" >
<I -- Deli veryFormat -->
<l-- Definition: This is used to define the delivery format of the content stream-->
<! - - HHHHHHHHHHHH T - - >
<Termterm D="1">
<Narme>dvb- f f </ Narme>
</ Ter m»
<Termterm D="2">
<Nane>npeg- t s</ Nane>
</ Term
<Termterm D="3">
<Nane>npeg- ps</ Name>
</ Ter e
<Termterm D="4">
<Narme>npeg- es</ Name>
</ Ter m»
</ d assificati onScheme>
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Annex E (informative):
Broadcast Tuner implementation

A typical home network may include sources of content serving locally within the home, e.g. audio and video players,
and also contribution feeds from delivery networks, e.g. IPTV, DVB-C/S/T.

Currently content delivered over broadcast networks will be delivered as services carried in MPEG-2 packetsin
multiplexes accessed by tuning to specific RF frequencies and demodul ating the multiplex received. In order to make
services from this multiplex available over the home network the MPEG-2 packets is demultiplexed and possibly
decrypted before encapsulating them in | P packets for use across the home network.

In cases where no storage or timeshift buffering isinvolved this will result in a'near-realtime’ isochronous content
service stream to which an HN renderer can connect.

In order to make the content available across the HN the server exposes the content to the rendering devices. Therefore,
the incoming metadata is parsed and the parts relevant to the selected service translated into UPnP form, the audio/video
components multiplexed and encapsul ated as MPEG-2/1P into the outgoing stream in away which maintains any time
relationships with the content. The following figure shows a functional schematic representation of a"Tuner device"
suitable to do this. The transport protocol used for I P streaming into the HN should be appropriate for that network, in
the case of the DVB HN this would be RTP/UDP/IP.

Link Layer protection or DVB CPCM should be applied if required by the service providers who share the home
network environment, e.g. a broadband IPTV/internet provider and an unrelated satellite or terrestrial service.

The appropriate QoS marking (see clause 11) should be applied at both Ethernet and I P layers.

The UPnP services necessary for making and maintaining the | P connections within the HN is provided as part of the
server implementation.

Local
deri
renaering Storage & UPnNP support
Playback < CMS, etc.
(PVR)
A A l I
Broadcast
. MPEG2/TS >
delivery Remux / MPEG2/../../IP
network Demux / DVB-CPCM H—» & QoS markin
——— Tuner/demod [—* Decryption » /DTCP-IP 9
F - f -—
Navigation ) > HN
v (CDS — triplet/ > LAN
BER/QoS v v CDS - CDS, etc.) >
management Metadata L] Stream control
l processing
Network Management
‘—
Return channel management
IP network Applications, VoD, etc.

Figure E.1: Functional Schematic Representation of "Tuner device"

If areturn channel isincluded there may be alink through to the HN IP service to allow use of interactivity or aremote
Ul for aremote management function.

This tuner implementation may be part of a physical device which has other features such as storage (PVR) and local
rendering.

If the device has local storage which isintended to be shared across the HN the creation, storage and exposure of
appropriate metadata to allow the HN rendering devices to identify and locate that stored content.
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