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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-2: Audio Video Device Control Protocol —
Level 2 — Media Renderer Device
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SO (International Organization for Standardization) and TEC (International Electroiechnical Commission) for
pecialized system for worldwide standardization. National bodies that are members of ISO or IEC particip
he development of International Standards. Their preparation is entrusted to technical committees; any 1S
EC member body interested in the subject dealt with may participate in this preparatory work( Interna
jovernmental and non-governmental organizations liaising with ISO and IEC also participate in this preparati

n the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC J
Draft International Standards adopted by the joint technical committee are circulated to national bodies for v
Publication as an International Standard requires approval by at least 75 % of the national'bodies casting a

he formal decisions or agreements of IEC and ISO on technical matters expressy as nearly as possibl
nternational consensus of opinion on the relevant subjects since each technjcal committee has represent
rom all interested IEC and ISO member bodies.

EC, ISO and ISO/IEC publications have the form of recommendations- for' international use and are acce

In the
hte in
and
ional
on.

rc 1.
pting.
ote.

B, an

ation

pted

y IEC and ISO member bodies in that sense. While all reasonable/efforts are made to ensure thaf the

echnical content of IEC, ISO and ISO/IEC publications is accurate;X]EC or ISO cannot be held responsib
he way in which they are used or for any misinterpretation by any\end user.

n order to promote international uniformity, IEC and ISOymember bodies undertake to apply IEC, ISQ
SO/IEC publications transparently to the maximum extent¢possible in their national and regional publica
A\ny divergence between any ISO/IEC publication and“the corresponding national or regional publid
hould be clearly indicated in the latter.

SO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsib
hny equipment declared to be in conformity with an ISO/IEC publication.

Al users should ensure that they have thé latest edition of this publication.

No liability shall attach to IEC or ISO"oF its directors, employees, servants or agents including individual ex
hnd members of their technical committees and IEC or ISO member bodies for any personal injury, prg
lamage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
hind expenses arising out of the jpublication of, use of, or reliance upon, this ISO/IEC publication or any othef
SO or ISO/IEC publications.

A\ttention is drawn td the normative references cited in this publication. Use of the referenced publicatio
ndispensable for theyCorrect application of this publication.

A\ttention is drawn to the possibility that some of the elements of this International Standard may be the subj
atent rights. /SO and IEC shall not be held responsible for identifying any or all such patent rights.
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This International Standard replaces ISO/IEC 29341-4-2, first edition, published in 2008, and
constitutes a technical revision.

The list of all currently available parts of the ISO/IEC 29341 series, under the general title
Information technology — UPnP device architecture, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

1 UPnP Forum Steering committee, UPnP Forum, 3855 SW 153" Drive, Beaverton, Oregon 97006 USA. See also

ntroduction”.
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Overview and Scope

Introduction

1(E)

This device specification is compliant with the Universal Plug and Play Device Architecture
version 1.0. It defines a device type referred to herein as MediaRenderer.

The MediaRenderer specification defines a general-purpose device template that can be
used to instantiate any Consumer Electronics (CE) device that is capable of rendering AV
content from the home network. It exposes a set of rendering controls in which a control point

can

rendering features such as brightness, contrast, volume, etc.

Exa

systems. Some more contemporary examples include digital devices such as-MP3 pla

and
spe
is a
sop
spe

The

ooOrC o T oIt O

mple instances of a MediaRenderer include traditional devices such as TV.s'and st
Electronic Picture Frames (EPFs). Although most of these examples typically render
ble to support a number of different data formats and transfer protocels. For examp

hkers could be used to play MP3 audio content.

MediaRenderer device specification is very lightweight and’/is easy to implement on

cantraol _haow tha cnacifind AN/ c~caontont 1o randarad Thic inoludac ocontrallina \:nv'ous
CoOTtroT— oy —trt comeo—7vv—C0On Tt ro— ot et o e oo g—vor

breo
yers
one

Cific type of content (for example, a TV typically renders video content);xa MediaRenderer

e, a

histicated implementation of a TV MediaRenderer could also support MP3 data so that its

OW-

resqurce devices such as an MP3 player. However, it can“also be used to expose the High-

end

A fu

The

the transfer protocol.

capabilities of devices such as a PC.

Il-featured MediaRenderer exposes the following capabilities:

Control various rendering characteristics
Expose the supported transfer protocols~and data formats

Control the flow of the content (for example, FF, REW, etc), if appropriate dependin

MediaRenderer DOES NQJT ‘enable control points to:

Send AV content to another device

Retrieve any type of meta-data associated with the content

) on

From Network Content Transfer Format Decoder Rendering
Subsystem Subsystem Hardware
AVTransport ConnectionManager RenderingControl
Service Service Service
(Optional) (Required) (Required)
MediaRenderer

Figure 1 — MediaRenderer Functional Diagram

The un-shaded blocks represent the UPnP services that are contained by a MediaRenderer.
The shaded blocks represent various device-specific modules that the UPnP services might
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interact with. However, the internal architecture of a MediaRenderer device is vendor
specific.

1.2 Notation

e In this document, features are described as Required, Recommended, or Optional as
follows:

The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,” “SHOULD,”
“SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL" in this specification are to
be interpreted as described in [RFC 2119].

PROHIBITED — The definition or behavior is prohibited by this specification. Oppesite of

REQUIRED.

CONDITIONALLY REQUIRED — The definition or behavior depends on a condition. If the
bpecified condition is met, then the definition or behavior is REQUIRED,\otherwise |it is
PROHIBITED.

CONDITIONALLY OPTIONAL — The definition or behavior depends_en a condition. If the
bpecified condition is met, then the definition or behavior is OPTIONAL, otherwise |it is
PROHIBITED.

These keywords are thus capitalized when used to unambiguously specify requiremgnts
bver protocol and application features and behavior that-affect the interoperability |and
s$ecurity of implementations. When these words are (not”capitalized, they are meant in
their natural-language sense.

e $trings that are to be taken literally are encloseddn, “double quotes”.
e Words that are emphasized are printed in italic.

o eywords that are defined by the UPnP_AV Working Committee are printed using| the
forum character style.

. eywords that are defined by the UPnP Device Architecture specification are pripted
using the arch character style [DEVAICE].

e A double colon delimiter, [, signifies a hierarchical parent-child (parent::child)
elationship between the twoLobjects separated by the double colon. This delimiter is Used
in multiple contexts; for example: Service::Action(), Action()::Argunient,
barentProperty::childProperty.

1.2.1L Data Types

Thig specification 'uses data type definitions from two different sources. The UPnP Deyvice
Architecture defined data types are used to define state variable and action argument gata
typds [DEVIEE]. The XML Schema namespace is used to define property data types [KML
SCHEMA:2]:

For [UPnP Device Architecture defined boolean data types, it is strongly RECOMMENDED to
use the value “0” for false, and the value “1"” for true. However, when used as input
arguments, the values “false”, “no”, “true”, “yes” may also be encountered and MUST be
accepted. Nevertheless, it is strongly RECOMMENDED that all boolean state variables and
output arguments be represented as “0” and “1”".

For XML Schema defined Boolean data types, it is strongly RECOMMENDED to use the value
“0” for false, and the value “1” for true. However, when used as input properties, the values

“false”, “true” may also be encountered and MUST be accepted. Nevertheless, it is strongly
RECOMMENDED that all properties be represented as “0” and “1".

1.2.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings that
MUST be independently identifiable and extractable for other processing. This requires the
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definition of appropriate substring delimiters and an escaping mechanism so that these
delimiters can also appear as ordinary characters in the string and/or its independent
substrings. This document uses embedded strings in two contexts — Comma Separated Value
(CSV) lists (see Clause 1.3.1, “Comma Separated Value (CSV) Lists”) and property values in
search criteria strings. Escaping conventions use the backslash character, “\" (character code
U+005C), as follows:

a) Backslash (“\") is represented as “\\" in both contexts.
b) Comma (%) is
1) represented as “\,” in individual substring entries in CSV lists

?) not escaped in search strings

c) Double quote (*"") is

|) not escaped in CSV lists

?) not escaped in search strings when it appears as the start or end\delimiter pf a
property value

B) represented as “\"” in search strings when it appears as a character that is part of the
property value

1.2.B Extended Backus-Naur Form

Extgnded Backus-Naur Form is used in this document fof-a” formal syntax descriptioh of
certpin constructs. The usage here is according to the reference [EBNF].

1.2.8.1 Typographic conventions for EBNF

Non|-terminal symbols are unquoted sequences.of characters from the set of English upper
and|lower case letters, the digits “0” through “9; and the hyphen (“-"). Character sequences
between "single quotes” are terminal.stfings and MUST appear literally in valid stripgs.
Chdracter sequences between (*comment-delimiters*) are English language definitions
or sppplementary explanations of theircassociated symbols. White space in the EBNF is ysed
to spparate elements of the EBNF, nat to represent white space in valid strings. White space
usage in valid strings is described@xplicitly in the EBNF. Finally, the EBNF uses the folloying
opefators:

Table 1-1 — EBNF Operators

Opegrator Semantics

tI= definition”’— the non-terminal symbol on the left is defined by one or more alternative
sequences of terminals and/or non-terminals to its right.

| alternative separator — separates sequences on the right that are independently allowed
definitions for the non-terminal on the left.

null repetition — means the expression to its left MAY occur zero or more times.

+ no-R-n-H rnpatifinn means-the-o pvaccinn to-slaft MUIST ogccuratleastonce-and MAY

occur more times.

optional — the expression between the brackets is optional.

grouping — groups the expressions between the parentheses.

- character range — represents all characters between the left and right character operands
inclusively.

1.3 Derived Data Types

This clause defines a derived data type that is represented as a string data type with special
syntax. This specification uses string data type definitions that originate from two different
sources. The UPnP Device Architecture defined siring data type is used to define state
variable and action argument string data types. The XML Schema namespace is used to
define property xsd:string data types. The following definition applies to both string data

types.
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1.3.

1 Comma Separated Value (CSV) Lists

The UPnP AV services use state variables, action arguments and properties that represent
lists — or one-dimensional arrays — of values. The UPnP Device Architecture, Version 1.0
[DEVICE], does not provide for either an array type or a list type, so a list type is defined
here. Lists MAY either be homogeneous (all values are the same type) or heterogeneous
(values of different types are allowed). Lists MAY also consist of repeated occurrences of
homogeneous or heterogeneous subsequences, all of which have the same syntax and
semantics (same number of values, same value types and in the same order). The data type
of a homogeneous list is string or xsd:string and denoted by CSV (x), where x is the type of
the individual values. The data type of a heterogeneous list is also string or xsd:string and

den

nuniber of values in the heterogeneous list is too large to show each type individually,

vari
add

corrgsponding types. The data type of a repeated subsequence list is string orxsd:string

den
sub

Ted by TSV (X, Y, Z), WNere X, y and Z are the types of the individual values. M

hble type is represented as CSV (heterogeneous), and the variable description.incld
tional information as to the expected sequence of values appearing in the distvand

pted by CSV ({x, y, z}), where x, y and z are the types of the individual values in
bequence and the subsequence MAY be repeated zero or more times.

\ list is represented as a string type (for state variables and|action arguments
sd:string type (for properties).

Commas separate values within a list.

Integer values are represented in CSVs with the same“syntax as the integer data
specified in [DEVICE] (that is: optional leading sign, optional leading zeroes, numeric
\SCII)

Boolean values are represented in state variahlenand action argument CSVs as eithe
for false or “1" for true. These values are .a_subset of the defined boolean data

Boolean values are represented in propéerty CSVs as either “0” for false or “1” for {
These values are a subset of the defined Boolean data type values specified in [
SCHEMA-2]: 0, false, 1, true.

Fscaping conventions for the comma and backslash characters are defined in ClI3
|.2.2, “Strings Embedded in Other Strings”.

WWhite space before, after,~of interior to any numeric data type is not allowed.

\White space before, after, or interior to any other data type is part of the value.

the
that
des
heir
and
the

) or

type

usS-

r “0”
type

rue.
KML

ljuse
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Type refinement of
string

Value

Comments

CSV (string) or
CSV (xsd:string)

“+artist,-date”

List of 2 property sort
criteria.

CSV (int) or
CSV (xsd:integer)

“1,-5,006,0,+7"

List of 5 integers.

CSV (boolean) or
CSV (xsd:Boolean)

“0,1,1,0”

List of 4 booleans

CSV[crimgyor
CSV|(xsd:string)

SithY, FTed; Jonesy, Davey

Libl o1 Z2 TidITes,
“Smith, Fred” and
“Jones, Davey”

CSV|(i4,string,ui2) or

“-29837, string with leading blanks,0”

Note that the second-vatue

CSV|(xsd:int, is “ string with leading

xsd:dtring, blanks”

xsd:ynsignedShort)

CSV|(i4) or “3, 47 lllegal CSVy'White space

CSV|(xsd:int) is not,alowed as part of
an integer value.

CSV|(string) or Listof 3 empty string

CSV|(xsd:string) values

CSV|(heterogeneous) “Alice,Marketing,5,Sue,R&D,21,Dave,Finance,7” List of unspecified number
of people and associated
attributes. Each person is
described by 3 elements:
a name string, a
department string and
years-of-service ui2 or a
name xsd:string, a
department xsd:string and
years-of-service
xsd:unsignedShort.

1.4 Management of XML Namespages in Standardized DCPs

UPNP specifications make extensive use of XML namespaces. This allows separate D(

and
avo
beld
gua
cha
nam
the

gua
pref

The

even separate componentstef an individual DCP, to be designed independently and
d name collisions when“they share XML documents. Every name in an XML docun
ngs to exactly one namespace. In documents, XML names appear in one of two fo
ified or unqualifiedys An unqualified name (or no-colon-name) contains no colon
acters. An unquahlfied name belongs to the document’s default namespace. A qual
e is two no-calon-names separated by one colon character. The no-colon-name be
colon is the_qualified name’s namespace prefix, the no-colon-name after the colon ig
ified namé’s*“local” name (meaning local to the namespace identified by the namesy
x). Similarly, the unqualified name is a local name in the default namespace.

formal name of a namespace is a URI. The namespace prefix used in an XML docun

CPs,
still
nent
'ms:
(")
fied
fore

the
ace

nent

is n

bt the nama of tha namacnaca Tha namacnaca nama ic ar chatlld ha alahallv ynion
H—tHe—Hathe—-otieHathiespace—neHathespaceHathie 1S5S othHaBe—grouayuiig

e. It

has a single definition that is accessible to anyone who uses the namespace. It has the same
meaning anywhere that it is used, both inside and outside XML documents. The namespace
prefix, however, in formal XML usage, is defined only in an XML document. It must be locally
unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, no two XML documents are ever required to use the same namespace prefix to refer
to the same namespace. The creation and use of the namespace prefix was standardized by
W3C XML Committee in [XML-NMSP] strictly as a convenient local shorthand
replacement for the full URI name of a namespace in individual documents.

the

All AV object properties are represented in XML by element and attribute names, therefore,
all property names belong to an XML namespace.
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For the same reason that namespace prefixes are convenient in XML documents, it is
convenient in specification text to refer to namespaces using a namespace prefix. Therefore,
this specification declares a “standard” prefix for all XML namespaces used herein. In
addition, this specification expands the scope where these prefixes have meaning, beyond a
single XML document, to all of its text, XML examples, and certain string-valued properties.
This expansion of scope does not supercede XML rules for usage in documents, it only
augments and complements them in important contexts that are out-of-scope for the XML
specifications. For example, action arguments which refer to CDS properties, such as the
SearchCriteria argument of the Search() action or the Filter argument of the Browse() action,
MUST use the predefined namespace prefixes when referring to CDS properties (“upnp:”,
“dc:”, etc).

“

— Namespace

All of the namespaces used in this specification are listed in the Tables
Definitions” and “ — Schema-related Information”. For each such namespace, Tablg1-3,
Nanpespace Definitions” gives a brief description of it, its name (a URI) and) its defjned
“stapdard” prefix name. Some namespaces included in these tables are not difectly used or
refefenced in this document. They are included for completeness to accemmodate those
situ@tions where this specification is used in conjunction with other UPnP" specifications to
consgtruct a complete system of devices and services. For example,-since the Scheduled
Recprding Service depends on and refers to the Content Directory Sérvice, the predefjned
“srs|” namespace prefix is included. The individual specifications in“such collections all|use
the |same standard prefix. The standard prefixes are also used in Table 1-4, * — Schgma-
relajed Information”, to cross-reference additional namespagesinformation. This second tpble
inclides each namespace’s valid XML document root element(s) (if any), its schema file
namle, versioning information (to be discussed in more detail below), and a links to the gntry
in Clause 1.4.3, “Namespace Usage Examples” for its‘@ssociated schema.

The|normative definitions for these namespaces.are the documents referenced in Table [1-3.
The|schemas are designed to support these definitions for both human understanding anfd as
test|tools. However, limitations of the XML (Schema language itself make it difficult forl the
UPnP-defined schemas to accurately represent all details of the namespace definitions. As a
resylt, the schemas will validate many-XML documents that are not valid according to| the
spegifications.

The|l Working Committee expects” to continue refining these schemas after specificgtion
relepse to reduce the numberlof documents that are validated by the schemas while violating
the |specifications, but the._schemas will still be informative, supporting documents. Spme
sche¢mas might becomeqnormative in future versions of the specifications.
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Standar
d Name-
space Normative Definition
Prefix Namespace Name Namespace Description | Document Reference
AV Working Committee defined namespaces
av urn:schemas-upnp-org:av:av Common data types for [AV-XSD]
use in AV schemas
avs urn:schemas-upnp-org:av:avs Common structures for [AVS-XSD]
use in AV schemas
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-gvent |urn:schemas-upnp-org:metadata-1-0/AVT/ Evented LastChange state |[AVT]
variable for AVTransport
cds- urn:schemas-upnp-org:av:cds-event Evented LastChange state |[CDS]
even variable for
ContentDirectory
didl-ljte urn:schemas-upnp-org:metadata-1-0/DIDL- Structure and metadata [CDS]
Lite/ for ContentDirectory
rcs-gvent | urn:schemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state | [RCS]
variable for
RenderingControl
srs urn:schemas-upnp-org:av:srs Metadata and\stetucture for | [SRS]
ScheduledRecording
srs-gvent | urn:schemas-upnp-org:av:srs-event Eventeti/LastChange state |[SRS]
variaghle for
ScheduledRecording
upnp urn:schemas-upnp-org:metadata-1-0/upnp/ Metadata for [CDS]
ContentDirectory
\4
Externally d\\"%d namespaces
dc http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd http://www.w3.0rg/2001/XMLSchema XML Schema Language [XML SCHEMA-1]
1.0 [XML SCHEMA-2]
XSi http://www.w3.0rg/2001/XMESchema-instance | XML Schema Instance Clauses 2.6 & 3.2.7 of]
Document schema [XML SCHEMA-1]
xml http://www.w3.0org/XML/1998/namespace The “xml:” Namespace [XML-NS]
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Table 1-4 — Schema-related Information

Standar
d Name- Relative URI and
space File Name &
Prefix e Form 1, Form 2, Form3 Valid Root Element(s) Schema Reference
AV Working Committee Defined Namespaces

av av-vn-yyyymmdd.xsd n/a [AV-XSD]
av-vn.xsd
av.xsd

avs avs-vn-yyyymmdd.xsd <Capabilities> [AVS-XSD]
avs-vn.xsd <Features>
avs.xsd <stateVariableValuePairs>

avdt avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]
avdt-vn.xsd
avdt.xsd

avt-event | avt-event-vn-yyyymmdd.xsd <Event> [AVT-EVENT-XSD]
avt-event-vn.xsd
avt-event.xsd

cds- cds-event-vn-yyyymmdd.xsd |<StateEvent> [CDS-EVENT-XSD]

even cds-event-vn.xsd
cds-event.xsd

didl-ljte | didI-lite-vn-yyyymmdd.xsd <DIDL-Lite> [DIDL-LITE-XSD]
didl-lite-vn.xsd
didl-lite.xsd

rcs-event | rcs-event-vn-yyyymmdd.xsd <Eventx [RCS-EVENT-XSD]
rcs-event-vn.xsd
rcs-event.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [SRS-XSD]
srs-vn.xsd
srs.xsd

srs-gvent |srs-event-vn-yyyymmdd.xsd |<StateEvent> [SRS-EVENT-XSD]
srs-event-vrn.xsd
srs-event.xsd

upnp| upnp-vn-yyyymmdd.xsd n/a [UPNP-XSD]
upnp-vn.xsd
upnp.xsd

Externally Defined Namespaces
dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[DC-XSD]
xsd n/a <schema> [XMLSCHEMA-
XSD]
Xsi n/a n/a
xml n/a [XML-XSD]

a Absolute URIs are generated by prefixing the relative URIs with "http://www.upnp.org/schemas/av/".

1.4.1

Namespace Prefix Requirements

There are many occurrences in this specification of string data types that contain XML names
(property names). These XML names in strings will not be processed under namespace-
aware conditions. Therefore, all occurrences in instance documents of XML names in strings
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MUST use the standard namespace prefixes as declared in Table 1-3. In order to properly
process the XML documents described herein, control points and devices MUST use
namespace-aware XML processors [XML-NMSP] for both reading and writing. As allowed by
[XML-NMSP], the namespace prefixes used in an instance document are at the sole
discretion of the document creator. Therefore, the declared prefix for a namespace in a
document MAY be different from the standard prefix. All devices MUST be able to correctly
process any valid XML instance document, even when it uses a non-standard prefix for
ordinary XML names. However, it is strongly RECOMMENDED that all devices use these
standard prefixes for all instance documents to avoid confusion on the part of both human
and machine readers. These standard prefixes are used in all descriptive text and all XML
examples in this and related UPnP specifications. Also, each individual specification may
assfime a defaull namespace for its descripfive text. In that case, names from [that
nanjespace may appear with no prefix.

The|assumed default namespace, if any, for each UPnP AV specification is given in Table 1-
5, “|— Default Namespaces for the AV Specifications”.

Notg¢: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixeq are
never used with AV Working Committee defined attribute names.

Table 1-5 — Default Namespaces for the AV Spégeifications

AV Specification Name Default’Namespace Prefix

AVThansport avt-event

ConrjectionManager n/a

ContgentDirectory didl-lite

MedipRenderer n/a

MedipServer n/a

RenderingControl rés-event

ScheduledRecording Srs

1.4.p Namespace Names, Namespace Versioning and Schema Versioning

The|UPnP AV service specifications define several data structures (such as state variaples
and|action arguments) whose format is an XML instance document that must comply with{one
or more specific XML namespaces. Each namespace is uniquely identified by an assigned
nanjespace name. The\namespaces that are defined by the AV Working Committee MUST be
nanjed by a URN. See’ Table 1-3, “ — Namespace Definitions” for a current list of namespace
nanles. Additionally, each namespace corresponds to an XML schema document |that
proyides a machine-readable representation of the associated namespace to enpble
autgmated validation of the XML (state variable or action parameter) instance documents,

Within_an XML schema and XML instance document, the name of each corresponfding
namespace appears as the value of an xmlns attribute within the root element. Fach xnlns
attribute also includes a namespace prefix that is associated with that namespace in order to
disambiguate (a.k.a. qualify) element and attribute names that are defined within different
namespaces. The schemas that correspond to the listed namespaces are identified by URI
values that are listed in the schemaLocation attribute also within the root element. (See
Clause 1.4.3 “Namespace Usage Examples”)

In order to enable both forward and backward compatibility, namespace names are
permanently assigned and MUST NOT change even when a new version of a specification
changes the definition of a namespace. However, all changes to a namespace definition
MUST be backward-compatible. In other words, the updated definition of a namespace
MUST NOT invalidate any XML documents that comply with an earlier definition of that same
namespace. This means, for example, that a namespace MUST NOT be changed so that a
new element or attribute is required. Although namespace names MUST NOT change,
namespaces still have version numbers that reflect a specific set of definitional changes.
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Each time the definition of a namespace is changed, the namespace’s version number is
incremented by one.

Each time a new namespace version is created, a new XML schema document (.xsd) is
created and published so that the new namespace definition is represented in a machine-
readable form. Since a XML schema document is just a representation of a namespace
definition, translation errors can occur. Therefore, it is sometime necessary to re-release a
published schema in order to correct typos or other namespace representation errors. In
order to easily identify the potential multiplicity of schema releases for the same namespace,
the URI of each released schema MUST conform to the following format (called Form 1):

Form 1: "http://www.upnp.org/schemas/av/" schema-root-name "-v" ver "-" yyyymmdgd

whefre

e s$chema-root-name is the name of the root element of the namespace that this schema
epresents.

. er corresponds to the version number of the namespace that is‘represented by|the
$schema.

e yyyymmdd is the year, month and day (in the Gregorian calendar) that this schema |was
eleased.

Table 1-4, “ — Schema-related Information” identifies the)URI formats for each of|the

nanjespaces that are currently defined by the UPnP AV Working Committee.

As an example, the original schema URI for the ‘“rEs:event” namespace (that was relegsed
with| the original publication of the UPnP AV serVice specifications in the year 2002) (was
“http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV seilvice
spetifications were subsequently updated in-the year 2006, the URI for the updated version
of |the “rcs-event” namespace was(\ "“http://www.upnp.org/schemas/av/rcs-even{-v2-
200p0531.xsd”. However, in 2006, the, schema URI for the newly created “srs-eVent”
namespace was “http://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd”. Note | the
vergion field for the “srs-event” schema is “v1” since it was first version of that namespace
whefreas the version field for the “recs-event” schema is “v2” since it was the second versign of
that|namespace.

In gddition to the dated. schema URIs that are associated with each namespace, ¢ach
nanjepace also has a«set of undated schema URIs. These undated schema URIs have|two
distinct formats with slightly different meanings:

Form 2: “http./fiwww.upnp.org/schemas/av/” schema-root-name “-v” ver
where~ver is described above.
Form-3*http://www.upnp.org/schemas/av/” schema-root-name

Form'2+vof the undated schema URI is always linked to the most recent release of the schema
that represents the version of the namespace indicated by ver. For example, the undated URI
“...lav/lrcs-event-v2.xsd” is linked to the most recent schema release of version 2 of the “rcs-
event” namespace. Therefore, on May 31, 2006 (20060531), the undated schema URI was
linked to the schema that is otherwise known as “.../av/rcs-event-v2-20060531.xsd".
Furthermore, if the schema for version 2 of the “rcs-event” namespace was ever re-released,
for example to fix a typo in the 20060531 schema, then the same undated schema URI
(“.../av/rcs-event-v2.xsd"”) would automatically be updated to link to the updated version 2
schema for the “rcs-event” namespace.

Form 3 of the undated schema URI is always linked to the most recent release of the schema
that represents the highest version of the namespace that has been published. For example,
on June 25, 2002 (20020625), the undated schema URI “.../av/rcs-event.xsd” was linked to
the schema that is otherwise known as “.../av/rcs-event-v1-20020625.xsd”. However, on May
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31, 2006 (20060531), that same undated schema URI was linked to the schema that is
otherwise known as “.../av/rcs-event-v2-20060531.xsd".

When referencing a schema URI within an XML instance document or a referencing XML

sch

ema document, the following usage rules apply:
All instance documents, whether generated by a service or a control point, MUST
Form 3.

All UPnP AV published schemas that reference other UPnP AV schemas MUST also
Form 3.

use

use

Within an XML instance document, the definition for the schemalLocation attribute coLnes

from} the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-instance”(CA"si

occC

sch
intefpreted as a namespace name followed by its schema location URL. This“pair-seque
is rgpeated as necessary for the schemas that need to be located for this instance docum

In gddition to the schema URI naming and usage rules described above, each reled

sch

corrgspond to the format:

The|version attribute provides self-identification of the hamespace version and release
of the schema itself. For example, within the original schema released for the “rcs-e\
nanjespace (.../rcs-event-v2-20020625.xsd), thet{/<schema> root element contains
follgwing attribute: version="2-20020625".

1.4.8 Namespace Usage Examples

The|schemaLocation attribute for XML instance documents comes from the XML Sch
instance namespace “http:://www.w3-0rg/2002/XMLSchema-instance”. A single occurreng

the
attr
by

that|need to be located for this instance document.
Example 1:

Sanjple DIDL-Lite XML Instance Document. Note that the references to the UPnP

sch

references-follow Form 3 from above. Consequently, this example is valid for all releass

the

rrence of the attribute can declare the location of one or more schemas.

¢ma MUST contain a version attribute in the <schema> ropt.element. Its value M

er “-" yyyymmdd where ver and yyyymmdd are descried above.

attribute can declare the lo¢ation of one or more schemas. The schemalocat
ipute value consists of a whitespace separated list of values: namespace name follg
ifs schema location URLX\This pair-sequence is repeated as necessary for the sche

eémas dp~not contain any version or release date information. In other words,

JPNP JAV service specifications.

hgle
The

malLocation attribute value consists of a whitespace separated list of values that is

nce
ent.

1sed
ST

Hate
ent”
the

ema
e of
ion
wed
mas

AV
the
s of

<?xml version="1.0" encoding="UTF-8"?>

<DI
xm
xm
Xxm
Xxm
XS

DL-Lite

Ins:dc="http://purl._org/dc/elements/1.1/"

Ins=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/""

Ins:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/**

Ins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

i :schemalLocation=""
urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/
http://www.upnp.org/schemas/av/didl-lite.xsd
urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp.xsd">

<item id="18" parentlD="13" restricted="0">

</ it-e-rﬁ>

</DIDL-Lite>
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1.5 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or properties,
their assigned names and XML representation MUST follow the naming conventions and XML
rules as specified below.

1.5.1 Vendor-defined Action Names

Vendor-defined action names MUST begin with “X_". Additionally, it SHOULD be followed by
an ICANN assigned domain name owned by the vendor followed by the underscore character
(“_". It MUST then be followed by the vendor-assigned action name. The vendor-assigned
actipn name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8) nor a hash
character (“#”, 23 Hex in UTF-8). Vendor-assigned action names are case sensitive. Thelfirst
chafacter of the name MUST be a US-ASCII letter (“A"-“Z", “a"-“z"), US-ASCII digit\(*0"-'9™),
an pnderscore (“_"), or a non-experimental Unicode letter or digit greater than”U+0Q7F.
Sucteeding characters MUST be a US-ASCII letter (“A”-“Z", “a”-“z"), US-ASCI\. digit (“0"-'9™),
an pnderscore (“_"), a period (“.”), a Unicode combiningchar, an extender, or a hon-
experimental Unicode letter or digit greater than U+007F. The first threg letters MUST NOT
be “XML" in any combination of case.

1.5.p Vendor-defined State Variable Names

Vengdor-defined state variable names MUST begin with “X ./ Additionally, it SHOULD be
follgwed by an ICANN assigned domain name owned by’ the vendor, followed by|the
undgrscore character (“_"). It MUST then be followed by-the vendor-assigned state varipble
namle. The vendor-assigned state variable name MUST NOT contain a hyphen character|(*-",
2D Hex in UTF-8). Vendor-assigned action names~aré case sensitive. The first character of
the [name MUST be a US-ASCII letter (*A’-Z% *“a’-“z"), US-ASCII digit (“0"-"97),[ an
underscore (“_"), or a non-experimental Unicode letter or digit greater than U+0Q7F.
Sucfeeding characters MUST be a US-ASCI letter (“A”-“Z”, “a”-"z"), US-ASCII digit (“0"-'9™),
an pnderscore (“_"), a period (“.”), a Unicode combiningchar, an extender, or a hon-
experimental Unicode letter or digit greater than U+007F. The first three letters MUST NOT
be “XML" in any combination of case.

1.5.B Vendor-defined XML Elements and attributes

UPnP vendors MAY add non-standard elements and attributes to a UPnP standard XML
doctiment, such as a device or service description. Each addition MUST be scoped by a
vengor-owned XML namespace. Arbitrary XML MUST be enclosed in an element that begins
with] “X_,” and this (element MUST be a sub element of a standard complex type. Non-
starldard attributessMAY be added to standard elements provided these attributes are scqped
by 4 vendor-owned XML namespace and begin with “X_".

154 Viendor-defined Property Names

UPnRvendors MAY add non-standard properties to the ContentDirectory service. Hach
propetrty acdittor—vo ST e bbUpt:ul Iuy a—vendor-owned ramespace: Fhe vcndm-aabigned
property name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8). Vendor-
assigned property names are case sensitive. The first character of the name MUST be a US-
ASCII letter (“A"-“Z", “a"-“z"), US-ASCII digit (“0"-“9"), an underscore (“_"), or a non-
experimental Unicode letter or digit greater than U+007F. Succeeding characters MUST be a
US-ASCII letter (“A"-“Z", “a”-“z"), US-ASCII digit (“0”-“9"), an underscore (“_"), a period (“.”), a
Unicode combiningchar, an extender, or a non-experimental Unicode letter or digit greater
than U+007F. The first three letters MUST NOT be “XML" in any combination of case.

1.6 References

This clause lists the normative references used in the UPnP AV specifications and includes
the tag inside square brackets that is used for each such reference:
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[AVARCH] - AVArchitecture:1, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-AVArchitecture-v1-20080930.pdf. Latest  version
available at: http://www.upnp.org/specs/av/UPnP-av-AVArchitecture-v1.pdf.

[AVDT] — AV DataStructure Template:1, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1-20080930.pdf. Latest version
available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1.pdf.

[AVDT-XSD] - XML Schema for UPnP AV Datastructure Template:1, UPnP Forum,
September 30, 2008. Available at: http://www.upnp.org/schemas/av/avdt-v1-20080930.xsd.

Latr ot varcian availahla At bt/ ianang i aralocobhamac/av /o dr v vod
gotT v eToSToOT Tty oot re ottt Tt P vy vy v o P T o OT g ST otor oty oty ot v L AT O

[AViXSD] — XML Schema for UPnP AV Common XML Data Types, UPnP Forum, September
30, [2008. Available at: http://www.upnp.org/schemas/av/av-v2-20080930.xsd. Latest version
avallable at: http://www.upnp.org/schemas/av/av-v2.xsd.

[AVE-XSD] — XML Schema for UPnP AV Common XML Structures, UPnB.Forum, September
30, R008. Available at: http://www.upnp.org/schemas/av/avs-v2-20080930.xsd. Latest version
available at: http://www.upnp.org/schemas/av/avs-v2.xsd.

[AVT] - AVTransport:2, UPnP Forum, September ~30, 2008. Available | at:
httpl//www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Seryice=20080930.pdf. Latest
verdion available at: http://www.upnp.org/specs/av/UPnP-av=AVTransport-v2-Service.pdf.

[AVT-EVENT-XSD] — XML Schema for AVTransport:2-LastChange Eventing, UPnP Fofum,
September 30, 2008. Available at: http.//Www.upnp.org/schemas/av/avt-even{-v2-
20080930.xsd. Latest version available at: http://Wwww.upnp.org/schemas/av/avt-event-v2.xsd.

[CDB] - ContentDirectory:3, UPnP _Forum, September 30, 2008. Available| at:
http}//www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service-20080930.pdf. Lgtest
verdion available at: http://www.upnp.arg/specs/av/UPnP-av-ContentDirectory-v3-Service [pdf.

[CDB-EVENT-XSD] — XML Schema for ContentDirectory:3 LastChange Eventing, UPnP
Forum, September 30, 2008+ Available at: http://www.upnp.org/schemas/av/cds-event-v1-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/cds-eyent-
v1.Xsd.

[CM] - ConnectionManager:2, UPnP Forum, September 30, 2008. Available| at:
http}//www.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service-20080930.pdf. Lgtest
verdion available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManagef-v2-
Seryice.pdf,

[DCIXSP)) - XML Schema for UPnP AV  Dublin Core. Available | at:
httpj/Awtw.dublincore.org/schemas/xmls/simpledc20020312.xsd.

[DC-TERMS] — DCMI term declarations represented in XML schema language. Available at:
http://www.dublincore.org/schemas/xmis.

[DEVICE] — UPnP Device Architecture, version 1.0, UPnP Forum, July 20, 2006. Available at:
http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-v1.0-20060720.htm. Latest
version available at: http://www.upnp.org/specs/architecture/UPnP-DeviceArchitecture-
v1.0.htm.

[DIDL] — ISO/IEC CD 21000-2:2001, Information Technology - Multimedia Framework - Part
2: Digital Item Declaration, July 2001. [DIDL-LITE-XSD] - XML Schema for
ContentDirectory:3 Structure and Metadata (DIDL-Lite), UPnP Forum, September 30, 2008.
Available at: http://www.upnp.org/schemas/av/didl-lite-v2-20080930.xsd. Latest version
available at: http://www.upnp.org/schemas/av/didl-lite-v2.xsd.
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[EBNF] — ISO/IEC 14977, Information technology - Syntactic metalanguage - Extended BNF,

December 1996.

[HTTP/1.1] — HyperText Transport Protocol — HTTP/1.1, R. Fielding, J. Gettys, J. Mogul, H.
Frystyk, L. Masinter, P. Leach, T. Berners-Lee, June 1999. Available at:

http://www.ietf.org/rfc/rfc2616.txt.

IEC 61883] — IEC 61883 Consumer Audio/Video Equipment — Digital Interface - Part 1 to 5.

Available at: http://www.iec.ch.

[ISQ 8601] — Data elements and interchange formats — Information interchange --

[MIME] — IETF RFC 1341, MIME (Multipurpose Internet Mail Extensions), N. Borensteir], N.

Freed, June 1992. Available at: http://www.ietf.org/rfc/rfc1341.txt.

[MR] - MediaRenderer:2, UPnP Forum, September( )30, 2008. Available | at:

http}//www.upnp.org/specs/av/UPnP-av-MediaRenderer-v2-Deyice-20080930.pdf.

Latest

verdion available at: http://www.upnp.org/specs/av/UPnP-AV:MediaRenderer-v2-Device.pff.

[MS — MediaServer:3, UPnP Forum, September 30, 2008. Available | at:
http}//www.upnp.org/specs/av/UPnP-av-MediaServer-v3-Device-20080930.pdf. Latest version

available at: http://www.upnp.org/specs/av/UPnP<AV-MediaServer-v3-Device.pdf.

[RCB] - RenderingControl:2, UPnP xkorum, September 30, 2008. Available| at:

http}//www.upnp.org/specs/av/UPnP-av-RenderingControl-v2-Service-20080930.pdf.

Latest

vergion available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v2-

Seryice.pdf.

[RCB-EVENT-XSD] -XML Sc¢hema for RenderingControl:2 LastChange Eventing,

UPnP

Fordm, September 30, 2008. Available at: http://www.upnp.org/schemas/av/rcs-event-v1-

200B0930.xsd. Latest version available at: http://www.upnp.org/schemas/av/rcs-event.xsd|.

[RFC 1738] — IETFRFC 1738, Uniform Resource Locators (URL), Tim Berners-Lee, et.| Al.,

December 1994.%Available at: http://www.ietf.org/rfc/rfc1738.txt.

[RFC 2045]'JIETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part 1:Format of
Intefnet~Message Bodies, N. Freed, N. Borenstein, November 1996. Available| at:

http}//viww .ietf.org/rfc/rfc2045.txt.

[RFC 2119] - IETF RFC 2119, Key words for use in RFCs to Indicate Requirement Levels, S.

Bradner, 1997. Available at: http://www.faqgs.org/rfcs/rfc2119.html.

[RFC 2396] — IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, Tim

Berners-Lee, et al, 1998. Available at: http://www.ietf.org/rfc/rfc2396.txt.

[RFC 3339] — IETF RFC 3339, Date and Time on the Internet: Timestamps, G.

Klyne,

Clearswift Corporation, C. Newman, Sun Microsystems, July 2002. Available at:

http://www.ietf.org/rfc/rfc3339.txt.

[RTP] — IETF RFC 1889, Realtime Transport Protocol (RTP), H. Schulzrinne, S. Casner, R.

Frederick, V. Jacobson, January 1996. Available at: http://www.ietf.org/rfc/rfc1889.txt.
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[RTSP] — IETF RFC 2326, Real Time Streaming Protocol (RTSP), H. Schulzrinne, A. Rao, R.
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2 |Device Definitions

2.1| Device Type
The|following device type identifies a device that is compliant with this specification:

wrn:schemas-upnp-org:device:MediaRenderer:2

The|shorthand MediaRenderer is used herein to refer to this devicetype.

2.2 Device Model

MediaRenderer products MUST implement minimum version numbers of all REQUIRED
emiedded devices and services specified in the table below. A MediaRenderer device cah be
either a Root device or can be Embedded in another-UPnP device (MediaRenderer or other).
A MediaRenderer device (Root or Embedded) can“in turn contain other standard or hon-
starfldard Embedded UPnP devices.

Table 2-6 — Device Requirements

DeviceType Root R/O & ServiceType R/O Service ID 1
MedipRenderer:2 Root R RenderingControl:2 R RenderingContro|
or
Embedded
ConnectionManager:2 R ConnectionManager
AVTransport:2 o AVTransport
Standard non-AV services X TBD
defined by UPnP (QoS,
Security, etc.) go here.
Non-standard services X TBD
embedded by a UPnP
vendor go here.
Stanflard devices Embedded o] Services as defined by the
embdddéd’by a UPnP corresponding standard
vende+go-hetre- HPrPBeviceBefirtton—to
here.
Non-standard devices Embedded X TBD TBD TBD
embedded by a UPnP
vendor go here.

a8 R = REQUIRED, O = OPTIONAL, X = Non-standard

b prefixed by urn:upnp-org:serviceld:

2.2.1 Description of Device Requirements

Any instance of a MediaRenderer MUST have a RenderingControl service and a
ConnectionManager service. For a given instance (MediaRenderer), there MUST only be one
instance of these standard defined services. There MAY be one instance of a standard
AVTransport service. The semantics of additional AV services are not defined. Other
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