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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-10: Audio Video Device Control Protocol —
Level 2 — Audio Video Transport Service

FOREWORD

6)

7)

8)

9)

10)

Intq
con

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) fornj
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participa
the development of International Standards. Their preparation is entrusted to technical committees; anyyISO
IEC member body interested in the subject dealt with may participate in this preparatory work.. Internati
governmental and non-governmental organizations liaising with ISO and IEC also participate in this_preparatid

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JT]
Draft International Standards adopted by the joint technical committee are circulated to natighal bodies for vo
Publication as an International Standard requires approval by at least 75 % of the natiopalodies casting a v

The formal decisions or agreements of IEC and ISO on technical matters expréss,”as nearly as possiblg,

international consensus of opinion on the relevant subjects since each technical committee has represents
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations| for'international use and are acce
by IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that
technical content of IEC, ISO and ISO/IEC publications is accurate, [EC or ISO cannot be held responsiblg
the way in which they are used or for any misinterpretation by any“end user.

In order to promote international uniformity, IEC and ISO{ member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum extefit’ possible in their national and regional publicati
Any divergence between any ISO/IEC publication and the corresponding national or regional publicd
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure to‘ifdicate their approval and cannot be rendered responsibld
any equipment declared to be in conformity withvan ISO/IEC publication.

All users should ensure that they have thedatest edition of this publication.

No liability shall attach to IEC or IS@'or its directors, employees, servants or agents including individual exyg
and members of their technical eommittees and IEC or ISO member bodies for any personal injury, proj
damage or other damage of any‘nature whatsoever, whether direct or indirect, or for costs (including legal f
and expenses arising out of the'publication of, use of, or reliance upon, this ISO/IEC publication or any other
ISO or ISO/IEC publications.

Attention is drawn to~the normative references cited in this publication. Use of the referenced publicatio
indispensable for the-eorrect application of this publication.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subje]
patent rights 4SO and IEC shall not be held responsible for identifying any or all such patent rights.

rnational Standard ISO/IEC 29341-4-10 was prepared by UPnP Forum Stee
hmittee!, was adopted, under the fast track procedure, by subcommittee
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Information technology.

1:

This International Standard replaces ISO/IEC 29341-4-10, 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
“Introduction”.
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IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.



https://iecnorm.com/api/?name=43c088f2fdb6767517c4d411a9ba5916

—6 — 29341-4-10 © ISO/IEC:2011(E)

1 Overview and Scope

1.1 Introduction

This service definition is compliant with the UPnP Device Architecture version 1.0.

This service type enables control over the transport of audio and video streams. The service
type defines a common model for A/V transport control suitable for a generic user interface. It
can be used to control a wide variety of disc, tape and solid-state based media devices such

as Cbptayers, VERsanmd-MP3ptayers—Amimmra-mptementatiomr of this service cam beuped

to gontrol tuners.

The service type is related to the ConnectionManager service type, which describes A/V
corjnection setup procedures, and the ContentDirectory service, which 'offers me¢ta-
infgrmation about the resource stored on the media. AVTransport also offers an action to
retifieve any meta-data embedded in the resource itself.

Thipg service type does not offer scheduled recording.

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 ar¢ to
be interpreted as described in [RFC 2119].

In addition, the following keywords are used.in this specification:

PROHIBITED — The definition or behayiét is prohibited by this specification. Opposite of
REQUIRED.

CONDITIONALLY REQUIRED - The definition or behavior depends on a condition. Ifthe
specified condition is met, then~the definition or behavior is REQUIRED, otherwise it is
PROHIBITED.

CONDITIONALLY OPTIONAL — The definition or behavior depends on a condition. Ifthe
specified condition is imet, then the definition or behavior is OPTIONAL, otherwise it is
PROHIBITED.

These keywords are thus capitalized when used to unambiguously specify requiremgnts
over protocol @nd application features and behavior that affect the interoperability and
security of _implementations. When these words are not capitalized, they are mean} in
their natufal*language sense.

e [Strings\that are to be taken literally are enclosed in “double quotes”.

o |Words that are emphasized are printed in italic.

1 N\t

o 'Keywords—that—are—defimed—bytheUPnP—AvV—Working—Committee—are—printed—using—the
forum character style.

Keywords that are defined by the UPnP Device Architecture specification are printed
using the arch character style [DEVICE].

A double colon delimiter, “::", signifies a hierarchical parent-child (parent::child)
relationship between the two objects separated by the double colon. This delimiter is used
in multiple contexts, for example: Service::Action(), Action()::Argument,
parentProperty::childProperty.

1.2.1 Data Types

This specification uses data type definitions from two different sources. The UPnP Device
Architecture defined data types are used to define state variable and action argument data
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types [DEVICE]. The XML Schema namespace is used to define property data types [XML
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”tor false, and the value "1" for true. However, when used as input properties, the valles
“fale”, “true” may also be encountered and MUST be accepted. Nevertheless, it is_strongly
RELCOMMENDED that all properties be represented as “0” and “1".

1.2|2 Strings Embedded in Other Strings

Soine string variables and arguments described in this document contain substrings that
MUST be independently identifiable and extractable for other processing. This requires [the
defjnition of appropriate substring delimiters and an escaping mechanism so that these
dellmiters can also appear as ordinary characters in the string, and/or its independent
suljstrings. This document uses embedded strings in two contexts’> Comma Separated V3lue
(C3YV) lists (see Clause 1.3.1, “Comma Separated Value (CS¥) Lists”) and property values in
sedrch criteria strings. Escaping conventions use the backslash character, “\" (character cpde
U+P05C), as follows:

a) |Backslash (*\”) is represented as “\\” in both conteXxts.

b) [Comma (") is

1) represented as “\,” in individual substringyentries in CSV lists
2) not escaped in search strings

c) |Double quote (*"") is

1) not escaped in CSV lists

2) not escaped in search sttings when it appears as the start or end delimiter df a
property value

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

1.2|3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a formal syntax descriptior] of
cerfain constfucts. The usage here is according to the reference [EBNF].

1.2|13.1 Typographic conventions for EBNF

Nom=terminal symbols are unquated sequences of characters from the set of English ugper
and lower case letters, the digits “0” through “9”, and the hyphen (“-"). Character sequences
between "single quotes”® are terminal strings and MUST appear literally in valid strings.
Character sequences between (*comment delimiters*) are English language definitions
or supplementary explanations of their associated symbols. White space in the EBNF is used
to separate elements of the EBNF, not to represent white space in valid strings. White space
usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
operators:

Table 1-1 — EBNF Operators

Operator 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.
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Operator Semantics

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.

non-null repetition — means the expression to its left MUST occur at least once and MAY
occur more times.

(E)

L1 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

Thip clause defines a derived data type that is represented as a string data type 'with spe

syntax. This specification uses string data type definitions that originate from’ two diffef

soyrces. The UPnP Device Architecture defined string data type is used’ to define sf

var
def

typ

1.3
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able and action argument string data types. The XML Schema nameéespace is used
ne property xsd:string data types. The following definition applies-to both string d
E'S,

1 Comma Separated Value (CSV) Lists

UPNnP AV services use state variables, action arguments and properties that repres
5 — or one-dimensional arrays — of values. The UPnP Device Architecture, Version
VICE], does not provide for either an array typefor a list type, so a list type is defi
e. Lists MAY either be homogeneous (all values’ are the same type) or heterogene
ues of different types are allowed). Lists MAY also consist of repeated occurrenceq
nogeneous or heterogeneous subsequences, all of which have the same syntax
nantics (same number of values, same value types and in the same order). The data t
i homogeneous list is string or xsd:string and denoted by CSV (x), where x is the typ4
individual values. The data type of«a heterogeneous list is also string or xsd:string
oted by CSV (X, y, z), where x,.% and z are the types of the individual values. If
nber of values in the heterogeneous list is too large to show each type individually, {
able type is represented as €SV (heterogeneous), and the variable description inclu
itional information as to the-expected sequence of values appearing in the list and t
Fesponding types. The data type of a repeated subsequence list is string or xsd:string
oted by CSV ({x, y, z}); where x, y and z are the types of the individual values in
sequence and the.stubsequence MAY be repeated zero or more times.

A list is représented as a string type (for state variables and action arguments
xsd:string type-‘(for properties).
Commas-separate values within a list.

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

ASCII)
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Boolean values are represented in state variable and action argument CSVs as either

“Q

for false or “1” for true. These values are a subset of the defined boolean data type

Boolean values are represented in property CSVs as either “0” for false or “1” for true.
These values are a subset of the defined Boolean data type values specified in [XML

SCHEMA-2]: 0, false, 1, true.

Escaping conventions for the comma and backslash characters are defined in Clause

1.2.2, “Strings Embedded in Other Strings”.
White space before, after, or 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.
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Table 1-2 — CSV Examples

Type refinement of Value Comments
string
CSV (string) or “+artist,-date” List of 2 property sort
CSV (xsd:string) criteria.
CSV (int) or “1,-5,006,0,+7" List of 5 integers.
CSV (xsd:integer)
CSV (boolean) or “0,1,1,0” List of 4 booleans
CSV (xsd:Boolean)
CSV (string) or “Smith\, Fred,Jones\, Davey” List of 2 names,
CS\ (xsd:string) “Smith, Fred” and
“Jones, Davey”
CSV (i4,string,ui2) or | “-29837, string with leading blanks,0” Note that the secondwalue
CSV (xsd:int, is“ string with leading
xsdistring, blanks”
xsdjunsignedShort)
CSV\ (i4) or “3, 47 lllegal CSV.<'White space
CSV\ (xsd:int) is not allowed as part of
an integer value.
CSV\ (string) or List-of 3 empty string
CS\ (xsd:string) values
CS\ (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 Namespaces in Standardized DCPs

UPhP specifications make extensive use of XML namespaces. This allows separate DCPs,
and even separate components_of an individual DCP, to be designed independently and till
avqgid name collisions whenthey share XML documents. Every name in an XML document
belpngs to exactly one namespace. In documents, XML names appear in one of two forms:
quglified or unqualified.” An unqualified name (or no-colon-name) contains no colon (*“")
chdracters. An unqualified name belongs to the document’s default namespace. A qualified
narme is two no-colon-names separated by one colon character. The no-colon-name before
the[colon is thetqualified name’s namespace prefix, the no-colon-name after the colon is|the
quglified name’s*“local’ name (meaning local to the namespace identified by the namesppce
prefix). Simitarly, the unqualified name is a local name in the default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document
is not.the name of the namespace. The namespace name is, or should be, globally unigu¢. 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
the W3C XML Committee in [XML-NMSP] strictly as a convenient local shorthand
replacement for the full URI name of a namespace in individual documents.

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).

All [of the namespaces used in this specification are listed in the Tables “Namespace
Definitions” and “Schema-related Information”. For each such namespace, Table 1-3,
“Ngmespace Definitions” gives a brief description of it, its name (a URI) and.its defihed
“standard” prefix name. Some namespaces included in these tables are not directly used or
reféerenced in this document. They are included for completeness to accemmodate thpse
sityations where this specification is used in conjunction with other URRP specificationg to
corjstruct a complete system of devices and services. For examplepsince the Schedyled
Re¢ording Service depends on and refers to the Content Directory Service, the predefiped
“sr$:” namespace prefix is included. The individual specifications \in) such collections all pise
the|same standard prefix. The standard prefixes are also used in“Table 1-4, “Schema-relqted
Infgrmation”, to cross-reference additional namespace information. This second tdble
includes each namespace’s valid XML document root element(s) (if any), its schema |file
name, versioning information (to be discussed in more detail below), and a link to the entry in
Clduse 1.4.3, “Namespace Usage Examples” for its agsociated schema.

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

The Working Committee expects to continue refining these schemas after specification
release to reduce the numberCof documents that are validated by the schemas while violafing
the| specifications, but the  schemas will still be informative, supporting documents. Sdme
schemas might become normative in future versions of the specifications.
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Table 1-3 — Namespace Definitions

Standard
Name- Normative Definition
space Document
Prefix Namespace Name Namespace Description Reference
AV Working Committee defined namespaces
av urn:schemas-upnp-org:av:av Common data types for use |[AV-XSD]
in AV schemas
avs urn:schemas-upnp-org:av:avs Common structures for use [AVS-XSD]
n-A\schemas
avd urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-pvent |urn:schemas-upnp-org:metadata-1-0/AVT/ Evented LastChange state [AVT]
variable for AVTransport
cds{event [urn:schemas-upnp-org:av:cds-event Evented LastChange state [CDS]
variable for ContentDirectory
didl{lite urn:schemas-upnp-org:metadata-1-0/DIDL- Structure and metadata for [CDS]
Lite/ ContentDirectory
rcs-pvent |urn:schemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state [RCS]
variable for
RenderingControl
Srs urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording
srs-pvent |urn:schemas-upnp-org:av:srs-event Evented Last€hange state [SRS]
variable’for
ScheduledRecording
upnp urn:schemas-upnp-org:metadata-1-0/upnp/ Metadata for [CDS]
ContentDirectory
Externally defi@}namespaces
dc http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd http://www.w3.0rg/2001/XMLSchema XML Schema Language 1.0 |[XML SCHEMA-1]
[XML SCHEMA-2]
XSi http://www.w3.0rg/2001/XMLSchema- XML Schema Instance Clauses 2.6 & 3.2.7
instance Document schema of [XML SCHEMA-1]

xml http://www.w3.org/XML998/namespace The “xml:” Namespace

[XML-NS]
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Table 1-4 — Schema-related Information

Standard
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 <stateVariablevValuePairs>
avdt avdt-vn-yyyymmdd.xsd <AVDT> [AVDT]
avdt-vn.xsd
avdt.xsd
avt-gvent avt-event-vn-yyyymmdd.xsd |<Event> [AVT-EVENT-XSD]
avt-event-vn.xsd
avt-event.xsd
cds{event cds-event-vn-yyyymmdd.xsd |<StateEvent> [CDS-EVENT-XSD]
cds-event-vn.xsd
cds-event.xsd
didl{lite didl-lite-vn-yyyymmdd.xsd <DIDL-Lite> [DIDL-LITE-XSD]
didl-lite-vn.xsd
didl-lite.xsd
rcs-gvent rcs-event-vn-yyyymmdd.xsd |<Event> [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-vp-yyyymmdd.xsd |<StateEvent> [SRS-EVENT-XSD]
srs-event-vn.xsd
srs-event.xsd
upnp upnp-vn-yyyymmdd.xsd n/a [UPNP-XSD]
upnp-vn.xsd
upnp.xsd
— Externally Defined Namespaces
dc Absolute URL: [DC-XSD]
http://dublincore.org/schemas/xmls/simpledc20021212.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-
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aware conditions. Therefore, all occurrences in instance documents of XML names in strings
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
exdmples in this and related UPnP specifications. Also, each individual specification\ may
asqume a default namespace for its descriptive text. In that case, names from {hat
namespace may appear with no prefix.

The assumed default namespace, if any, for each UPnP AV specification is given in Tabl¢ 1-
5, {Default Namespaces for the AV Specifications”.

Note: all UPnP AV schemas declare attributes to be “unqualified”, soffamespace prefixes [are
neVer used with AV Working Committee defined attribute names.

Table 1-5 — Default Namespaces for the Ay-Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ConfentDirectory didl-lite

MediaRenderer n/a

MediaServer nia

RenderingControl rcs-event

ScheduledRecording Srs

1.4|2 Namespace Names, Namespace Versioning and Schema Versioning

The UPnP AV service spécifications define several data structures (such as state variables
and action arguments) whose format is an XML instance document that must comply with pne
or more specific XMls-namespaces. Each namespace is uniquely identified by an assighed
narmmespace name,~-fhe namespaces that are defined by the AV Working Committee MUST| be
named by a URN-See Table 1-3, “Namespace Definitions” for a current list of namesphce
names. Additionally, each namespace corresponds to an XML schema document that
provides a—~machine-readable representation of the associated namespace to engdble
autpmatedivalidation of the XML (state variable or action parameter) instance documents.

Withinvan XML schema and XML instance document, the name of each corresponding
namespace appears as the value of an xmlns attribute within the root element. Each xmlns
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,
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namespaces still have version numbers that reflect a specific set of definitional changes.
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 LIRL of aach vralaacad cobama MIICOT ~onfari 0o tha fallavina farmat (aallad Eoaras 1)
O T ottt T e e St oSt v r oo T C oot ot e omow g o ot (canc T ot -

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

e |schema-root-name is the name of the root element of the namespace that this schgma
represents.

e [ver corresponds to the version number of the namespace that./isrepresented by [the
schema.

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

Table 1-4, “Schema-related Information” identifies the“URI formats for each of [the
narpespaces that are currently defined by the UPnP AY Working Committee.

As [an example, the original schema URI for the<trcs-event” namespace (that was releaged
with the original publication of the UPnP AV Sservice specifications in the year 2002) Was
“htfp://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV seryice
spqcifications were subsequently updatedin“the year 2006, the URI for the updated vergion
of | the “rcs-event” namespace was “http://www.upnp.org/schemas/av/rcs-event{v2-
20060531.xsd”. However, in 2006, the schema URI for the newly created “srs-event”
narpespace was “http://www.upnpiorg/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 namesppce
whereas the version field for the “rcs-event” schema is “v2” since it was the second version of
thaf namespace.

In jddition to the dated®schema URIs that are associated with each namespace, efch
narmpepace also hasra“set of undated schema URIs. These undated schema URIs have fwo
distinct formats with,slightly different meanings:

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

Form 3% “http://www.upnp.org/schemas/av/” schema-root-name

Formzofthe undated schema URTTS dlwdays fimkedto the oSt Tecent Tefease 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

schema document, the following usage rules apply:

¢ All instance documents, whether generated by a service or a control point, MUST use

Form 3.

e All UPnP AV published schemas that reference other UPnP AV schemas MUST also use

Form 3.

Within an XML instance document, the definition for the schemalLocation attributejcon
from the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-instance’- A sin
ocdurrence of the attribute can declare the location of one or more schenmas.

nes
gle

The

schemalLocation attribute value consists of a whitespace separated list of values thal is

intdrpreted as a namespace name followed by its schema location URL. Thisxpair-seque
is repeated as necessary for the schemas that need to be located for this instance docums

In pddition to the schema URI naming and usage rules described)above, each relea
schema MUST contain a version attribute in the <schema> root element. Its value MU
corfespond to the format:

ver “-" yyyymmdd where ver and yyyymmdd are described above.

The version attribute provides self-identification of the(hamespace version and release d
of the schema itself. For example, within the original schema released for the “rcs-evg
nammespace (.../rcs-event-v2-20020625.xsd), the)'<schema> root element contains
follpwing attribute: version="2-20020625".

1.4{3 Namespace Usage Examples

The schemalLocation attribute for XML instance documents comes from the XML Sche
instance namespace “http:://www.w3,0rg/2002/XMLSchema-instance”. A single occurrencs
the| attribute can declare the location of one or more schemas. The schemalocat
attfibute value consists of a whitéspace separated list of values: namespace name folloy
by fts schema location URL:'Phis pair-sequence is repeated as necessary for the scher
thal need to be located forthis instance document.

Example 1:

Sample DIDL-kite XML Instance Document. Note that the references to the UPnP
schemas do){not contain any version or release date information. In other words,
references.follow Form 3 from above. Consequently, this example is valid for all release
the]UPPMAV service specifications.

<?xmhversion=""1.0" encoding="UTF-8"?>

nce
nt.

sed
ST

ate
bnt”
the

ma
e of
on
ved
nas

AV
the
5 of

<DIDL-Lite
xmIns:dc="http://purl.org/dc/elements/1.1/"
xmIns=""urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmIns:upnp=""'urn:schemas-upnp-org:metadata-1-0/upnp/*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xsi: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">
</item>
</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
(“_ M1t MUST then be followed by the vendor-assigned action name. The vendor-assigned
actlon name MUST NOT contain a hyphen character (“-”, 2D Hex in UTF-8) nor arhpash
chdracter (“#”, 23 Hex in UTF-8). Vendor-assigned action names are case sensitive.The first
chdracter of the name MUST be a US-ASCII letter (“A"-“Z", “a"-“z"), US-ASCII digit) (“0"-“P™),
an |underscore (“_"), or a non-experimental Unicode letter or digit greater thamn® U+0Q7F.
Sugceeding characters MUST be a US-ASCII letter (“A”-“Z", “a”-“z"), US-ASCII digit (“0"-“P™),
an |underscore (“_"), a period (“."), a Unicode combiningchar, an extender, or a non-
exgerimental Unicode letter or digit greater than U+007F. The first threelNetters MUST NOT
be [XML" in any combination of case.

1.5|2 Vendor-defined State Variable Names

Vendor-defined state variable names MUST begin with “X(")'Additionally, it SHOULD| be
follpwed by an ICANN assigned domain name owned«ly the vendor, followed by [the
underscore character (“_"). It MUST then be followed byithe vendor-assigned state varigble
name. The vendor-assigned state variable name MUST NOT contain a hyphen character {*-",
2D|Hex in UTF-8). Vendor-assigned action names<ané case sensitive. The first charactef of
thel 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+0Q7F.
Sug¢ceeding characters MUST be a US-ASClII letter (“A”-“Z", “a”-"z"), US-ASCII digit (“0"-“P"),
an |underscore (“_"), a period (“."), a Utiicode combiningchar, an extender, or a non-
exfgerimental Unicode letter or digit greater than U+007F. The first three letters MUST NOT
be [XML" in any combination of case.

1.5|3 Vendor-defined XML Efements and attributes

UPhP vendors MAY add non-standard elements and attributes to a UPnP standard XML
doqument, such as a deviee or service description. Each addition MUST be scoped by a
verndor-owned XML namespace. Arbitrary XML MUST be enclosed in an element that begins
with “X_,” and thisrelement MUST be a sub element of a standard complex type. Non-
stapdard attribute§ MAY be added to standard elements provided these attributes are scoped
by A vendor-owned XML namespace and begin with “X_".

1.5|4 Vendor-defined Property Names

UPhR_vendors MAY add non-standard properties to the ContentDirectory service. Epch
property addition MUST he Qr‘nppd hy a vendor-owned namespace The \/pndnr-aceig hed
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.
LatEStversion available at: nitp.//Www.upnp.org/schemas/av/avdi-vL.xsd.

[AV-XSD] — 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 vergion
avdilable at: http://www.upnp.org/schemas/av/av-v2.xsd.

[AVS-XSD] — XML Schema for UPnP AV Common XML Structures, UPnP Eorum, September
30,/2008. Available at: http://www.upnp.org/schemas/av/avs-v2-20080930.xsd. Latest vergion
avdilable at: http://www.upnp.org/schemas/av/avs-v2.xsd.

[AMT] - AVTransport:2, UPnP Forum, September \30; 2008. Available [at:
httg://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v2-Service.pdf.

[AMT-EVENT-XSD] — XML Schema for AVTransport:2 LastChange Eventing, UPnP Forum,
September 30, 2008. Available at: httpywww.upnp.org/schemas/av/avt-event{v2-
20080930.xsd. Latest version available at: http:/fwww.upnp.org/schemas/av/avt-event-v2.Xsd.

[COS] - ContentDirectory:3, UPnP  kerum, September 30, 2008. Available |at:
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v3-Service.pdf.

[CDS-EVENT-XSD] — XML Schema for ContentDirectory:3 LastChange Eventing, URnP
Forum, September 30, 2008:l-Available at: http://www.upnp.org/schemas/av/cds-event{vl-
20080930.xsd. Latest versioh available at: http://www.upnp.org/schemas/av/cds-evént-
v1.Ksd.

[CM] - ConnectionManager:2, UPnP Forum, September 30, 2008. Available |at:
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v2-Service-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager{v2-
Selvice.pdf,

[DCG-XSD]* - XML  Schema for UPnP AV  Dublin Core. Available |at:
http:{Aww.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.
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[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.

[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.

IEG 61883] — IEC 61883 Consumer Audio/Video Equipment — Digital Interface - Part'l t(l) 5.
Available at: http://www.iec.ch.

[[EC-PAS 61883] — IEC-PAS 61883 Consumer Audio/Video Equipment — Digital Interfage -
Pait 6. Available at: http://www.iec.ch.

[ISO 8601] — Data elements and interchange formats - Information interchange| --
Representation of dates and times, International Standards Organization, December (21,
20Q0. Available at: ISO 8601:2000.

[MIME] — IETF RFC 1341, MIME (Multipurpose Internet Mail-Extensions), N. Borenstein| 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-Device-20080930.pdf. Latest
vergion available at: http://www.upnp.org/specslav/UPnP-AV-MediaRenderer-v2-Device.pdf.

[M$] - MediaServer:3, UPnP Fonum, September 30, 2008. Available |at:
httg://www.upnp.org/specs/av/UPnP-av-MediaServer-v3-Device-20080930.pdf. Latest vergion
avdilable at: http://www.upnp.org/speces/av/UPnP-AV-MediaServer-v3-Device.pdf.

[RGS] - RenderingControl:2,“>UPnP Forum, 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-
Selvice.pdf.

[RGS-EVENT-XSD]\=XML Schema for RenderingControl:2 LastChange Eventing, URnP
Forum, September’ 30, 2008. Available at: http://www.upnp.org/schemas/av/rcs-event{vl-
20080930.xsd- Latest version available at: http://www.upnp.org/schemas/av/rcs-event-vl.Xsd.

[RHC 1788} — IETF RFC 1738, Uniform Resource Locators (URL), Tim Berners-Lee, et. AL,
De¢ember 1994. Available at: http://www.ietf.org/rfc/rfc1738.txt.

[RFC 2045] — IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part 1:Format of
Internet Message Bodies, N. Freed, N. Borenstein, November 1996. Available at:
http://www.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.
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[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.

[RTSP] — IETF RFC 2326, Real Time Streaming Protocol (RTSP), H. Schulzrinne, A. Rao, R.
Lanphier, April 1998. Available at: http://www.ietf.org/rfc/rfc2326.txt.

[SRS] - ScheduledRecording:2, UPnP Forum, September 30, 2008. Available at:
http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-20080930.pdf.
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-
Service.pdf.

[SHS-XSD] — XML Schema for ScheduledRecording:2 Metadata and Structure, UPnPR 'Forum,
September 30, 2008. Available at: http://www.upnp.org/schemas/av/srs-v2-20080930.3sd.
Latest version available at: http://www.upnp.org/schemas/av/srs-v2.xsd.

[SRS-EVENT-XSD] — XML Schema for ScheduledRecording:2 LastChangge Eventing, URnP
Forum, September 30, 2008. Available at: http://www.upnp.org/schemas/av/srs-event{vl-
20080930.xsd. Latest version available at: http://www.upnp.org/schemas/av/srs-event-vl.xsd.

[UAX 15] — Unicode Standard Annex #15, Unicode Normalizatien Forms, version 4.1.0,
revjsion 25, M. Davis, M. Dirst, March 25, 2005. Available at:
httg://www.unicode.org/reports/tr15/tr15-25.html.

[UNICODE COLLATION] — Unicode Technical Standafd #10, Unicode Collation Algorithm
vergion 4.1.0, M. Davis, K. Whistler, May 5, 2005. Available at:
httg://www.unicode.org/reports/tr10/tr10-14.html.

[URNP-XSD] — XML Schema for ContentDirectory:3 Metadata, UPnP Forum, September |30,
2008. Available at: http://www.upnp.org/sehiiémas/av/upnp-v3-20080930.xsd. Latest vergion
avdilable at: http://www.upnp.org/schemas/av/upnp-v3.xsd.

[UTIS 10] — Unicode Technical Stahdard #10, Unicode Collation Algorithm, version 4.1.0,
revjsion 14, M. Davis, K. Whistler, May 5, 2005. Available at:
httg://www.unicode.org/reports/tr10/tr10-14.html.

[UTS 35] — Unicode Technical Standard #35, Locale Data Markup Language, version 1.3R1,
revijsion 5,.M. Davis,June 2, 2005. Available at: http://www.unicode.org/reports/tr35/tq35-
5.himl.

[XML] — ExtensSible Markup Language (XML) 1.0 (Third Edition), Francois Yergeau, Tim Bray,
Jegn Paoli~C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation, February 4,
2004. Available at: http://www.w3.0rg/TR/2004/REC-xml-20040204.

[XME<NS] - The “xml:” Namespace, November 3, 2004. Available |at:
http://lwww.w3.0rg/XML/1998/namespace.

[XML-XSD] - XML Schema for the “xml:” Namespace. Available at:
http://www.w3.0rg/2001/xml.xsd.

[XML-NMSP] — Namespaces in XML, Tim Bray, Dave Hollander, Andrew Layman, eds., W3C
Recommendation, January 14, 1999. Available at: http://www.w3.0rg/TR/1999/REC-xml-
names-19990114.

[XML SCHEMA-1] — XML Schema Part 1: Structures, Second Edition, Henry S. Thompson,
David Beech, Murray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
Available at: http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028.
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[XML SCHEMA-2] — XML Schema Part 2: Data Types, Second Edition, Paul V. Biron, Ashok
Malhotra, W3C Recommendation, 28 October 2004. Available at:
http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028.

[XMLSCHEMA-XSD] - XML Schema for XML Schema. Available at:
http://www.w3.0rg/2001/XMLSchema.xsd.

[XPATH20] - XML Path Language (XPath) 2.0. Anders Berglund, Scott Boag, Don
Chamberlin, Mary F. Fernandez, Michael Kay, Jonathan Robie, Jerome Simeon. W3C
Recommendation, 21 November 2006. Available at: http://www.w3.0org/TR/xpath20.

[XQUERY10] — XQuery 1.0 An XML Query Language. W3C Recommendation, 23 _January
20Q7. Available at: http://www.w3.0rg/TR/2007/REC-xquery-20070123.

2 | Service Modeling Definitions

2.1 ServiceType

The following service type identifies a service that is compliant with this template:

urn:schemas-upnp-org:service:AVTransport:2
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2.2 State Variables

Table 2-6 — State Variables

Variable Name R/O @ Data Allowed Value Default Value | Eng.
Type Units
TransportState R string See Table 2-7
TransportStatus R string “OK”,
“ERROR_OCCURRED”,
vendor-defined
CurtentMediaCategory R string See Table 2-8
PlaybackStorageMedium R string See Table 2-9
RecprdStorageMedium R string See Table 2-9
PoskgiblePlaybackStorageMedia R string CSV b (string)
PospibleRecordStorageMedia R string CSV (string)
CurlentPlayMode R string See Table 2-10 “NORMAL"
TransportPlaySpeed R string See Clause 2.2.9 “1”
RecprdMediumWriteStatus R string See Table 2-11
CurfentRecordQualityMode R string See Table 2-12
PospibleRecordQualityModes R string CSV (strindy
NunpberOfTracks R uid See Table)2-13
CurentTrack R uid4 Seé Table 2-14
CurfentTrackDuration R string
CurfentMediaDuration R string
CurlentTrackMetaData R strivo,
CurientTrackURI R sf¥ing
AVTransportURI R string
AVTransportURIMetaData R string
NexfAVTransportURI R string
NextfAVTransportURIMetaData R string
RelativeTimePosition R string
AbspluteTimePosition R string
RelativeCounterPosttion R i4
AbspluteCountexPosition R ui4
CurfentTranspOrtActions o string CSV (string)
See Table 2-15
Las{Charige R string
DRMState o string See Table 2-16 “UNKNOWN”
A ARG _TYPE SeekMode R string See Table 2-17
A ARG TYPE SeekTarget R string
A _ARG_TYPE InstancelD R ui4
A ARG _TYPE DeviceUDN o string
A ARG TYPE ServiceType o string
A ARG TYPE ServicelD o string
A_ARG_TYPE o string
StateVariableValuePairs
A ARG TYPE o string CSV (string)
StateVariableList
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Variable Name R/O @ Data Allowed Value Default Value | Eng.
Type Units

Non-standard state variables TBD TBD TBD TBD
implemented by a UPnP vendor go

here

[><

a R = REQUIRED, O = OPTIONAL, X = Non-standard.

b csv stands for Comma-Separated Value list. The type between brackets denotes the UPnP data type used
for the elements inside the list. CSV is defined more formally in the ContentDirectory service template.

Table 2-7 — allowedValueList for TransportState

Value R/O

n
_|
)
U
T
m
o}
5]

o
—
>~
=<
=
o)
|70

“TRANSITIONING” R

“PAUSED PLAYBACK” REQUIRED if Pause() action is implemented

“PAUSED RECORDING” REQUIRED if both Pause() and Record()
actions are implemented

“RECORDING” REQUIRED if Record() Actioh is implemented.

“NO] MEDIA PRESENT” (6]

Vengdor-defined

Table 2-8 — allowedValueList for CufrentMediaCategory

Value R/O
“NO| MEDIA” R
“TRACK_AWARE" R
“TRACK_UNAWARE" R
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Table 2-9 — allowedValuelList for PlaybackStorageMedium and RecordStorageMedium

Value R/O Description
“UNKNOWN" o Unknown medium
“DV” o Digital Video Tape medium
“MINI-DV” (o) Mini Digital Video Tape medium
“VHS” o VHS Tape medium
“W-VHS” o W-VHS Tape medium
“S-\AS 9] SUper VAS Tape mediam
“D-IHS” o Digital VHS Tape medium
“VHEC” o Compact VHS medium
“VIOEO8” o] 8 mm Video Tape medium
“HIF” o High resolution 8 mm Video Tape meditum
“CD}ROM" o] Compact Disc-Read Only Memorg-medium
“CD}DA” o Compact Disc-Digital Audio medium
“CD}R” e} Compact Disc-Recordablevmedium
“CD}RW” o Compact Disc-Rewritable medium
“VIQEO-CD” o Video CompactDis¢ medium
“SALCD” o Super Audio Compact Disc medium
“MD-rAUDIO” o Mini DiscMudio medium
“MD|-PICTURE" o Mini Disc Picture medium
“DVDP-ROM” o DVD Read Only medium
“DVP-VIDEO” o DVD Video medium
“DVP+R” o] DVD Recordable medium
“DVP-R” o DVD Recordable medium
“DVD+RW” o DVD Rewritable medium
“DVD-RW” O DVD Rewritable medium
“DVD-RAM" o DVD RAM medium
“DVP-AUDIO” o DVD Audio medium
“DA[” (o] Digital Audio Tape medium
“LD] o Laser Disk medium
“HDP” o Hard Disk Drive medium
“MICRO- MK o Micro MV Tape medium
“NE[MMORK” o Network Interface medium
“NONE” (o) No medium present
“NOT IMPLEMENTED” [e] Medium type discovery is not implemented
“SD” (o) SD (Secure Digital) Memory Card medium
“PC-CARD” o PC Card medium
“MMC” o] MultimediaCard medium
“CFE” o Compact Flash medium
“BD” o Blu-ray Disc medium
“MS” (e} Memory Stick medium
“HD_DVD”" o HD DVD medium
Vendor-defined X
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Table 2-10 — allowedValuelList for CurrentPlayMode

Value R/O
“NORMAL" R
“SHUFFLE" o
“REPEAT_ONE" o
“REPEAT ALL" o]
“RANDOM" o
‘DIRECT1~ —
“INTRO”" o
Venfor-defined
Table 2-11 — allowedValuelList for RecordMediumWriteStatus
Value R/O
“WHRITABLE” o
“PRPTECTED” o
“NO[T_WRITABLE" o
“UNKNOWN?” o
“NOJT_IMPLEMENTED" o
Venfor-defined
Table 2-12 — allowedValuelList for-CurrentRecordQualityMode
Value R/O
“0:EP” o
“LLp” o
"2:9P" o
“0:BASIC” o
“1:MEDIUM" o
“2:HIGH" o
“NOJT_IMPLEMENTED" o
Venfor-defined
Table 2-13 — allowedValueRange for NumberOfTracks
Value R/O
minjmum 0 R
maximm vendor-defined R
Table 2-14 — allowedValueRange for CurrentTrack
Value R/O
minimum 0 R
maximum vendor-defined R
step 1 R

29341-4-10 © ISO/IEC:2011(E)
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Table 2-15 — allowedValuelList for CurrentTransportActions

Value R/O

“PLAY”" R

“STOP” R

“PAUSE” REQUIRED if Pause() action is implemented.

Prohibited otherwise.

SEEK R

NEXT R

“PREVIOUS R

‘RECORD REQUIRED if Record() action is implemented.

Prohibited otherwise.

Vendor-defined

Table 2-16 — allowedValueList for DRMState

Value R/O
“OKf R
“UNKNOWN" o
“PRPDCESSING CONTENT KEY” o
“CONTENT _KEY FAILURE” o
“ATTEMPTING AUTHENTICATION" o
“EAILED AUTHENTICATION" o
“NOIT_ AUTHENTICATED” o
“DEVMICE_REVOCATION” O

Table 2-17 — allowedValteList for A ARG TYPE SeekMode

Value R/O
“TRACK NR" R
“ABS_TIME” o
“REL TIME" o
“ABS_COUNT” o
“REL _COUNT” o
“CHANNEL FREQ” o
TAPE-INDEX” o
“REL TAPE-NNBEX” o
‘FRAME™ o
“REL_ERAME" Q

Vendor-defined

2.2.1 TransportState

This state variable forms the core of the AVTransport service. It defines the conceptually top-
level state of the transport, for example, whether it is playing, recording, etc. Device vendors
do not need to implement all allowed values of this variable, for example, non-recordable

media will not implement the “RECORDING” state.

The “PAUSED RECORDING” state is different from the “STOPPED” state in the sense that
the transport is already prepared for recording and may respond faster or more accurate. The
“PAUSED PLAYBACK?” state is different from the “PAUSED RECORDING” state in the sense
that in case the media contains video, it indicates output of a still image. The other

TransportState values are self explanatory.



https://iecnorm.com/api/?name=43c088f2fdb6767517c4d411a9ba5916

— 26 — 29341-4-10 © ISO/IEC:2011(E)

Note that dubbing of media at various speeds is not supported in this version of the
AVTransport, mainly because there are no standards for cross-device dubbing speeds.

Device vendors are allowed to implement additional vendor-defined transport states.
However, since the semantic meaning of these transport states is not specified, control points
that find a AVTransport service in a transport state that they do not understand should refrain
from interacting with that AVTransport service (for example, forcing the service into the
“STOPPED” state). Rather, they should wait until the service transits back into a transport
state that they understand.

2.2[2 [Tansporisiatus

Duting operation of the AVTransport service, asynchronous errors may occur that cannot be
retdrned by a normal action. For example, some time after playback of a stream has bgen
stafted (via SetAVTransportURI() and Play() actions), there may be network congestior or
serier problems causing hiccups in the rendered media. These types of situations can| be
sighaled to control points by setting this state variable to value “ERROR_OCCURRED". Mpore
spqcific error descriptions MAY also be used as vendor extensigns. The value| of
TralnsportState after an error has occurred is implementation-dependent; sdme
imglementations MAY go to “STOPPED” while other implementations MAY be able| to
continue playing after an error. The time at which this state variable returns to “OK” aften an
errpr situation is also implementation dependent.

2.213 CurrentMediaCategory

Thip state variable indicates whether the current media is track-aware (both single and multi-
tra¢k) or track-unaware (e.g. VHS-tape).The semantics of state variables
RelativeTimePosition, AbsoluteTimeRoSition, RelativeCounterPosit|on,
AbgoluteCounterPosition and of the Seek() action change, depending on this state variablg.

2.2{4 PlaybackStorageMedium

This state variable indicates the< storage medium of the resource specified | by
AV[ransportURI. If no resource ,is specified, then the state variable is set to “NONE]. If
AVTransportURI refers to a resource received from the UPnP network, the state variablg¢ is
set| to “NETWORK?". Device (vehdors MAY extend the specified allowed value list of this
varjable. For example, variots types of solid-state media formats may be added in a vendor-
spgcific way.

Nofe that this variable is not intended for signal- or content-formats such as MPEG2. Sjch
type of information is exposed by the ConnectionManager service associated with this
seryice.

2.2{5 RecordStorageMedium

This\state variable indicates the storage medium where the resource specified | by
AVTransportURI will be recorded when a Record action Is issued. If no resource Is specified,
then the state variable is set to “NONE". Device vendors MAY extend the allowed value list of
this variable. For example, various types of solid-state media formats may be added in a
vendor-specific way.

Note that this variable is not intended for signal- or content-formats such as MPEG2. Such
type of information is exposed by the ConnectionManager service associated with this
service. If the service implementation does not support recording, then this state variable
MUST be set to “NOT_IMPLEMENTED".
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2.2.6 PossiblePlaybackStorageMedia

This state variable contains a static, comma-separated list of storage media that the device
can play. RECOMMENDED values are defined in the allowed value list for state variable
PlaybackStorageMedium.

2.2.7 PossibleRecordStorageMedia

This state variable contains a static, comma-separated list of storage media onto which the
device can record. RECOMMENDED values are defined in the allowed value list for state
varjable RecordStorageMedium. If the service implementation does not support recording,
theh this state variable MUST be set to “NOT IMPLEMENTED".

2.2{8 CurrentPlayMode

Thip state variable indicates the current play mode (for example, random play, repeated play,
etcl|). This notion is typical for CD-based audio media, but is generally not supported by tape-
baged media. Value “DIRECT 1" indicates playing a single track and then|stop (don’t play|the
next track). Value “INTRO" indicates playing a short sample (typicallyy10 seconds or so) of
eagh track on the media. Other play mode values are self explanatory.

2.219 TransportPlaySpeed

Thip state variable is a string representation of a rational fraction that indicates the spgeed
reldtive to normal speed. Example values are “1", “4/2", “2", “-1", “1/10", etc. Actuplly
sufgported speeds can be retrieved from the AllowedValuelist of this state variable in [the
AVTransport service description. Value “1” is REQUIRED, value “0” is not allowed. Negative
vallies indicate reverse playback.

2.2110 RecordMediumWriteStatus

This state variable reflects the writel\protection status of the currently loaded medgdia.
“NOT WRITABLE” indicates an inherént read-only media (for example, a DVD-ROM disc) or
the| device doesn’t support recording on the current media. “PROTECTED” indicates a
writable media that is currentlyxwrite-protected (for example, a protected VHS tape). If| no
mefia is loaded, the write status will be “UNKNOWN?". If the service implementation does|not
sugport recording, then this'state variable MUST be set to “NOT IMPLEMENTED".

2.2111 CurrentRecestQualityMode

Thip state variable_indicates the currently set record quality mode. Such a setting takes [the
form of “Quality.Ordinal:label”. The Quality Ordinal indicates a particular relative quality Igvel
avdilable in_the device, from 0 (lowest quality) to n (highest quality). The label associgted
witlh the ordinal provides a human-readable indication of the ordinal’s meaning. If the seryice
imglementation does not support recording, then this state variable MUST be set| to
“‘NOTAMPLEMENTED".

2.2.12 PossibleRecordQualityModes

This state variable contains a static, comma-separated list of recording quality modes that
the device supports._For example, for an analog VHS recorder the string would be
“0:EP,1:LP,2:SP", while for a PVR the string would be “0:BASIC,1:MEDIUM,2:HIGH". The
string specifics depend on the type of device containing the AVTransport. Note that record
guality modes are independent of the content-format that may be exposed to the network
through a ConnectionManager service. If the service implementation does not support
recording, then this state variable MUST be set to “NOT_IMPLEMENTED".
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2.2.13 NumberOfTracks

This state variable contains the number of tracks controlled by the AVTransport instance. If
no resource is associated with the AVTransport instance (via SetAVTransportURI()), and
there is no default resource (for example, a loaded disc) then NumberOfTracks MUST be O.
Also, if the implementation is never able to determine the number of tracks in the currently
selected media, NumberOfTracks MUST be set to 0. Otherwise, it MUST be 1 or higher. In
some cases, for example, large playlist, it may take a long time to determine the exact
number of tracks. Until the exact number is determined, the value of the state variable is
implementation dependent, for example, keeping it to 1 until determined or updating the value
periodically. Note that in any case, the AVTransport service MUST generate a LastChange
evgnt with defined moderation period when the exposed value is updated.

Forl track-unaware media, this state variable will always be set to 1. For LD and DVD media,
a trfack is defined as a chapter number. For Tuners that provide an indexed list gfhchannel§, a
tragk is defined as an index number in such a list. This state variable has to.be consistent
witlh the resource identified by AVTransportURI. For example, if AVTransportURI points fo a
single MP3 file, then NumberOfTracks MUST be set to 1. However, if AVTrahsportURI po|nts
to p playlist file, then NumberOfTracks MUST be equal to the number of entries in [the
playlist.

2.2114 CurrentTrack

If NumberOfTracks is 0, then CurrentTrack will be 0. Otherwise, this state variable contgins
the| sequence number of the currently selected track, starting at value 1, up to and including
NuimberOfTracks. For track-unaware media, this state, variable is always 1. For LD and OQVD
mefia, the notion of track equals the notion of chapter number. For Tuners that provide| an
indexed list of channels, the current track is defined as the current index number in such a
list

2.2115 CurrentTrackDuration

Thip state variable contains the duration of the current track, specified as a string of [the
follpwing form:

H+]MM:SS[.F+] or H+:MM:SS[.FO/F1]

where:

e [H+ means one-or.more digits to indicate elapsed hours
e |MM means.exactly 2 digits to indicate minutes (00 to 59)
e |SS meanstexactly 2 digits to indicate seconds (00 to 59)

e [[.Ft}-means OPTIONALLY a dot followed by one or more digits to indicate fractionsg of
sectonds

o [FOFtImMeans OPTIONALLY = dotfottowed by & fractiom, wittr FO—anmd—F 1 atfeastone
digit long, and FO < F1

The string MAY be preceded by an OPTIONAL + or — sign, and the decimal point itself MUST
be omitted if there are no fractional second digits. This variable does not apply to Tuners. If
the implementation is never able to determine the duration of the current track,
CurrentTrackDuration MUST be set to “00:00:00". If the optional fractional components are
included, they MUST be set to either “0” or “0/<F1>". In some cases, it may take a long time
to determine the exact duration of tracks. Until the exact duration is determined, the value of
the state variable is implementation dependent, for example, keeping it to “00:00:00” or
updating the value periodically. Note that in any case, the AVTransport service MUST
generate a LastChange event with defined moderation period when the exposed value is
updated. If the service implementation does not support track duration information then this
state variable MUST be set to “NOT_IMPLEMENTED".
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2.2.16 CurrentMediaDuration

This state variable contains the duration of the media, as identified by state variable
AVTransportURI. In case the AVTransportURI represents only 1 track, this state variable is
equal to CurrentTrackDuration. The format of this variable is the same as the format for
CurrentTrackDuration, described above. If no content is associated with the AVTransport
instance (via SetAVTransportURI()), and there is no default content (for example, a loaded
disc) then CurrentMediaDuration MUST be set to “00:00:00”. Also, if the implementation is
never able to determine the duration of the currently selected media, CurrentMediaDuration
MUST be set to “00:00:00". If the optional fractional components are included, they MUST be
set to either “0” or “0/<F1>". In some cases, it may take a long time to determine the exact
duration of the media. Until the exact duration is determined, the value of the state variablg is
imgdlementation dependent, for example, keeping it to “00:00:00" or updating the\vdlue
perjodically. Note that in any cases, the AVTransport service MUST generate a Last€hapge
evgnt with defined moderation period when the exposed value is updated. IfCthe seryice
imglementation does not support media duration information, then this state variable MUYST
be pet to “NOT _IMPLEMENTED".

2.2117 CurrentTrackMetaData

Thip state variable contains the meta-data, in the form of a DIDL-Lite XML Fragment (defiped
in fhe ContentDirectory service template), associated with the«résource pointed to by slate
varjable CurrentTrackURI. The meta-data may have beenextracted from state varigdble
AVTransportURIMetaData, or extracted from the resaurcé binary itself (for example,
empedded ID3 tags for MP3 audio). This is impleméntation dependent. If the seryice
imglementation does not support this feature, then this state variable MUST be sef to
“NOT IMPLEMENTED".

2.2118 CurrentTrackURI

Thip state variable contains a reference, inthe form of a URI, to the current track. The URI
may enable a control point to retrieve any-meta-data associated with the current track, spich
as [title and author information, via, the ContentDirectory service Browse() and/or Sear¢h()
actlon. In case the media does contain multi-track content, but there is no separate URI
asdociated with each track, CurreqtTrackURI MUST be set equal to AVTransportURI.

2.2119 AVTransportURI

Thip state variable contains a reference, in the form of a URI, to the resource controlled by
the] AVTransport instance. This URI may refer to a single item (for example, a song) or to a
collection of items (fof example, a playlist). In the single item case, the AVTransport will have
1 tlack and AV TransportURI is equal to CurrentTrackURI. In the collection of items case, [the
AVTransport«uill have multiple tracks, and AVTransportURI will remain constant during track
chdnges. The' URI enables a control point to retrieve any meta-data associated with |the
AVTransport instance, such as title and author information, via the ContentDirectory servide.

2.2120 _ANVTransportlRIMetaData

This state variable contains the meta-data, in the form of a DIDL-Lite XML Fragment (defined
in the ContentDirectory service template), associated with the resource pointed to by state
variable AVTransportURI. See the ContentDirectory service specification for details. If the
service implementation does not support this feature, then this state variable MUST be set to
“NOT IMPLEMENTED”.

2.2.21 NextAVTransportURI

This state variable contains the AVTransportURI value to be played when the playback of the
current AVTransportURI finishes. Setting this variable ahead of time (via action
SetNextAVTransportURI()) enables a device to provide seamless transitions between
resources for certain data transfer protocols that need buffering (for example, HTTP). If the
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service implementation does not support this feature, then this state variable MUST be set to
“NOT IMPLEMENTED”.

Do not confuse transitions between AVTransportURI and NextAVTransportURI with track
transitions. When AVTransportURI is set to a playlist, NextAVTransportURI will be played
when the whole playlist finishes, not when the current playlist entry (CurrentTrackURI)
finishes.

2.2.22 NextAVTransportURIMetaData

Thi i i = - =t med
in fhe ContentDirectory service template), associated with the resource pointed to by slate
varjable NextAVTransportURI. See the ContentDirectory service specification for detailg. If
the|service implementation does not support this feature then this state variable MUST be|set
to INOT IMPLEMENTED”.

2.2123 RelativeTimePosition

Forl track-aware media, this state variable contains the current position-ih the current trach, in
terms of time, measured from the beginning of the current track- The range for this sfate
varjable is from “00:00:00” to the duration of the current<{wrack as indicated by [the
CufrentTrackDuration state variable. For track-aware media,“this state variable alwpys
cortains a positive value.

For track-unaware media (e.g. a single tape), this stdte variable contains the position| in
terms of time, measured from a zero reference point‘on the media. The range for this sfate
varjable is from the beginning of the media, meaSured from the zero reference point to [the
end of the media, also measured from the zero.reference point. For track-unaware media,
thid state variable can be negative. Indeed, when the zero reference point does not coingide
with the beginning of the media, all positions before the zero reference point are expresged
as hegative values.

The¢ time format used for the RelativeTimePosition state variable is the same as for s{ate
varjable CurrentTrackDuration. Ifthe service implementation does not support relative time-
baded position information, then_this state variable MUST be set to “NOT _IMPLEMENTED].

2.2124 AbsoluteTimePoSsition

This state variablec€ontains the current position, in terms of time, measured from [the
beginning of the media. The time format used for the AbsoluteTimePosition state variablg is
the[same as for'state variable CurrentTrackDuration. The range for this state variable is ffjom
“00[00:00” ta the duration of the current media as indicated by the CurrentMediaDuration
state varialile." This state variable always contains a positive value.

If thelservice implementation does not support any kind of position information, then this
sta i - - i i dion
information, but are able to detect whether they are at the end of the media MUST use
special value “END _OF MEDIA” when actually at the end, and the value
“NOT IMPLEMENTED” otherwise.

2.2.25 RelativeCounterPosition

For track-aware media, this state variable contains the current position in the current track, in
terms of a dimensionless counter, measured from the beginning of the current track. The
range for this state variable is from 0 to the counter value that corresponds to the end of the
current track. For track-aware media, this state variable always contains a positive value.

For track-unaware media (e.g. a single tape), this state variable contains the position, in
terms of a dimensionless counter, measured from a zero reference point on the media._The
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range for this state variable is from the counter value that corresponds to the beginning of the
media, measured from the zero reference point to the counter value that corresponds to the
end of the media, also measured from the zero reference point. For track-unaware media,
this state variable can be negative, Indeed, when the zero reference point does not coincide
with the beginning of the media, all positions before the zero reference point are expressed
as negative values.

For devices that support media with addressable ranges that equal or exceed the allowed
range of this counter, the AVTransport service must scale actual media addresses to counter
values to fit within the range allowed for this counter.

If tb||e service implementation does not support relative count-based position information, then
thig state variable MUST be set to the maximum value of the i4 data type.

2.2126 AbsoluteCounterPosition

This state variable contains the current position, in terms of a dimensionless counter,
mepsured from the beginning of the loaded media. The allowed range_ fot this variable ig| [0,
2147483646]. For devices that support media with addressable ranges-that equal or exceed
the| allowed range of this counter, the AVTransport service must scale actual mgdia
addresses to counter values to fit within the range allowed fofthis counter._If the seryice
imdlementation does not support absolute count-based position*information, then this s{ate
varjable MUST be set to the value 2147483647.

Nofe: Although the data type for state variable AbsoluteCounterPosition is ui4, the rangg is
restricted to [0, Max(i4)] for backwards compatibilityTeasons.

2.2127 CurrentTransportActions

Thig state variable contains a comma-sepaftated list of transport-controlling actions that fan
be [successfully invoked for the current_resource at this specific point in time. The list MUYST
corftain a subset (including the empty* set) of the following action names: “Play”, “Stop”,
“Pduse”, “Seek”, “Next”, “Previous”-and “Record”. In addition, the list MAY be augmented by
a dqubset of vendor-defined transport-controlling action names. For example, when a Jive
strgam from the Internet is being controlled, the variable may be only “Play,Stop”. Wheph a
local audio CD is being controlled, the variable may be
“Play,Stop,Pause,Seek,Next,Previous”. This information can be used, for example,| to
dynjamically enable or disable play, stop, pause buttons, etc., on a user interface.

2.2|28 LastChahge

Thip state vafjable is used for eventing purposes to allow clients to receive meaningful event
notjfications whenever the state of the AVTransport changes. Logically, it contains a lisf of
paifs, ong element being an AVTransport instance ID and the second element the name and
new value of the state variable for that instance. The format of the LastChange state varigble
is defined in [AVT-EVENT-XSD]. The LastChange state variable follows the behavior of [the
LastChange state variable as described in the RenderingControl Service Specification [RCS],
Clause 2.2.1, “LastChange”.

2.2.29 DRMState

The state variable DRMState is required for the AVTransport service on AV Media Renderers
and Media Servers that implement the AVTransport service for the purpose of controlling the
transport of DRM-controlled content. Correspondingly, the DRMState state variable must not
be included in AVTransport service implementations that do no control the transport of DRM-
controlled content.

The DRMState state variable is used by instances of the AVTransport service to inform
control points about process failures and other AVTransport instance state changes that may
occur independently of AVTransport actions. An authentication failure for example, may be
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detected well after the completion of the SetAVTransportURI() action that triggered the
authentication process. In this case, the DRMState state variable is set to
“FAILED AUTHENTICATION" and evented to inform the control point.

The detailed state-transition diagram associated with the values of the DRMState state
variable is implementation-dependent. It is highly recommended that AVTransport service
implementations adhere to the following recommendations for setting DRMState values in
order to maintain maximum interoperability:

e The DRMState state variable is set to “NOT_AUTHENTICATED” upon AVTransport

nstance |n|ha||79hnn Qlln\nnnn the A\ITrannnrf nstance—to—indicate—to—the—control p3|nt
that authentication is both requwed and has not yet occurred. The value of the DRMS{ate

state variable is also set to “NOT_AUTHENTICATED?” to indicate an expiration, time-out,
or some other condition that results in a transition to a non-authenticated state.

e |The DRMState state variable is set to “ATTEMPTING AUTHENTICATION™ when |the
AVTransport instance detects that an authentication process is occurring.

e [The DRMState state variable is set to “FAILED _AUTHENTICATION" following
“ATTEMPTING_AUTHENTICATION” to indicate that the AVTransport instance has
detected that the authentication process has failed.

e |The DRMState state variable is set to “CONTENT KEY_ FA{LURE” to inform the conftrol
point that a content key needed to either start or continue\a media transport state yas
either not received or has failed verification.

e [The DRMState state variable is set to “DEVICE _REVOCATION" specifically to inform [the
control point that the AVTransport instance has detected a revocation condition.

The other DRMState values are self explanatory.

The optional action GetDRMState() is required to be implemented when the DRMState s{ate
varjable is implemented.

2.2130 A ARG TYPE SeekMode

Thip state variable is introducedte provide type information for the Unit argument in action
Se¢k(). It indicates the allowed units in which the amount of seeking to be performed is
spqcified. It can be specifiedyas a time (relative or absolute), a count (relative or absolute), a
tragk number, a tape-index (for example, for tapes with an indexing facility; relativel or
abgolute) or even a_Vvideo frame (relative or absolute). A device vendor is allowed to
imglement a subsety'of the allowed value list of this state variable. Only the v3glue
“THACK NR"is REQUIRED.

2.2|131 A ARG TYPE SeekTarget

Thip statewvariable is introduced to provide type information for the Target argument in action
Se¢k() It indicates the target position of the Seek() action, |n terms of unlts deflned by sfate
varla d aria svVer,
dependmg on the actual seek mode used |t MUST contam stnng representatlons of vaIues
as defined in the following table:
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Table 2-18 — Format of A ARG TYPE SeekTarget

Value of A ARG TYPE SeekMode Format of A ARG TYPE SeekTarget

“TRACK_NR” ui4

“ABS_TIME” Formatted as specified in Clause 2.2.14,
“CurrentTrackDuration”

“REL_TIME" Formatted as specified in Clause 2.2.14,
“CurrentTrackDuration”

“ABS COUNT” ui4

“REF_COUNT K3

“CHANNEL FREQ” float, expressed in Hz.

“TAPE-INDEX" ui4

“REL _TAPE-INDEX” i4

“ERAME" ui4

“REL FRAME” i4

Supported ranges of these integer, time or float values are device-dependent.

2.2
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32 A ARG TYPE InstancelD

5 state variable is introduced to provide type informationfor the InstancelD input argum
sent in all AVTransport actions. It identifies the virtualiinstance of the AVTransport ser
vhich the action applies. A valid InstancelD is gbtained from a factory method in
hnectionManager service: the ConnectionManagéryPrepareForConnection() action.

the device’s ConnectionManager does not implement the optig
hnectionManager::PrepareForConnectionf) action, special value “0” MUST be used for

InstancelD input argument. In such a(‘case, the device implements a single st
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33 A ARG TYPE DeviceUDN

5 state variable is introduced to provide type information for the AVTransporty
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ument in certain actions’It is a string value containing the UDN of the device.

34 A ARG FYPE ServiceType

fain actjens. It is a string value containing the service type and version number
vice suchas “AVTransport:2”.

35/ A ARG TYPE ServicelD

5 state variaple is introduced to provide type information for the ServiceType argument in

f a

This state variable is introduced to provide type information for the Serviceld argument in

cer

2.2

tain actions. It is a string value containing the service ID of a service.

.36 A ARG TYPE StateVariableValuePairs

This state variable is introduced to provide type information for the StateVariableValuePairs
argument in certain actions. This state variable contains a list of state variable names and
their values. The list of state variables whose name/value pair is requested is given by
another argument to the action. The structure of the StateVariableValuePairs argument is

def

ined in [AVS-XSD].

The following stateVariableValuePairs XML Document illustrates a typical example of the
schema:
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<?xml version="1.0" encoding="UTF-8"?>
<stateVariableValuePairs

XxXm
xXm
XS

Ins=""urn:schemas-upnp-org:av:avs"

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

i :schemalLocation=""

urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">

<stateVariable variableName="CurrentPlayMode">

(E)

NORMAL
</stateVariable>
<stateVariable variableName="CurrentTrack"'>
3
</stateVariable>
<I— MoOre state varirable value parrs can pe 1nserted here -->
</gtateVariablevValuePairs>
The relevant variable names MUST be either all or a subset (as required) ofcthe” defi
AVTransport state variables except for LastChange and any A ARG TYPE xxx s
varjables.
2.2|137 A ARG TYPE StateVariableList

Thi

argument in certain actions. It is a CSV list of state variablethames. This variable M

con
Lag
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AN,

5 state variable is introduced to provide type information(fer the StateVariable

hed
ate

List

tain one or more (as required) of the defined AVTranspert\state variable names exg
tChange and any A_ARG_TYPE xxx state variable nameés. The asterisk (“*") can
cified to indicate all relevant variable names ¢(excluding LastChange and
ARG TYPE xxx state variables.)

AY
ept
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any
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2.3 Eventing and Moderation

Table 2-19 — Event Moderation

Min
Logical Delta
Moderated Max Event Combi- per
Variable Name Evented Event Rate @ nation Event b
TransportState NO NO
TransportStatus NO NO
CurfentMediaCategory NO NO
PlaybackStorageMedium NO NO
PoskiblePlaybackStorageMedia NO NO
PoskibleRecordStorageMedia NO

CurfentPlayMode NO

zZ
O

TransportPlaySpeed

RecprdMediumWriteStatus

PoskibleRecordQualityModes

CurtentRecordQualityMode

NunpberOfTracks

CurfentTrack

CurtentTrackDuration

CurtentMediaDuration

CurgentTrackURI

CurfentTrackMetaData

AVTransportURI

AVTransportURIMetaData

NextAVTransportURI

NexfAVTransportURIMetaData

zlzlzIz|Z{z|Zz|2Zzlz|Z[Zz|Z|Z2|z]|Z|2
8|16 |15|E|E|E|E|BYB.IE |16 |16 |16|E|E|E|E|l

zlIZ|Z|Z9zd1zZ1Z1ZzZz|Z|Z|Z]|=Z
AREEEREBEEEEEEEL

CurgentTransportActions

Las{Change YES YES 0.2 seconds
DRNiState NO NO
A ARG TYPE DeviceUDN NO NO
A ARG TYPE SechwiceType NO NO
A ARG TYPE ServicelD NO NO
A ARG FYRE StateVariableValuePairs NO NO
A ARG{FYPE StateVariableList NO NO
Non-standard state variables implemented NO NO

by a UPnP vendor go here

a Determined by N, where Rate = (Event)/(N secs).

b (N) * (allowedValueRange Step).

Note: Non-standard state variables MUST also be evented through the LastChange event
mechanism.

2.3.1 Event Model

Since the AVTransport service supports multiple virtual instances (via the |[nstancelD
argument included in each action), the traditional UPnP eventing model is unable to
differentiate between multiple instances of the same state variable. Therefore, the


https://iecnorm.com/api/?name=43c088f2fdb6767517c4d411a9ba5916

— 36 — 29341-4-10 © ISO/IEC:2011(E)

AVTransport service event model defines a specialized state variable (LastChange) that is
used exclusively for eventing individual state changes. In this model, the LastChange state
change is the only variable that is evented using the standard UPnP event mechanism. All
other state variables, except the position-related state variables listed below, are indirectly
evented via the LastChange state variable. (Note: A_ ARG_TYPE_ state variables are not
evented, either directly or indirectly.). More details about the LastChange-based event
mechanism can be found in the Event Model clause of the RenderingControl service.

The AVTransport service contains various state variables that, during certain transport
states, change almost continuously. The following variables are therefore not evented via

Lasg

Eaq
whi
seq
mo
cor

Eve
sarn
sta
sta
ger
eve
hag

RelativeTimePosition
AbsoluteTimePosition
RelativeCounterPosition

AbsoluteCounterPosition

h control point can poll for these values at a rate appropriate-for their applicat
bnever they need to. For example, a control point can invoke GetPositionInfo() ey
ond when the TransportState is “PLAYING”, “RECORDING” of,“FRANSITIONING”. Thi
re efficient and flexible than requiring event notifications.'to¥be sent to all subscril
trol points, in all cases.

nted state variables MUST only be evented if theifvalue actually changes. Writing
ne value to a state variable does not generate an-event. For example, a transition from
e “PLAYING” to the state “PLAYING"with a différent speed does not generate an event
e variable TransportState (“PLAYING” —X\‘PLAYING”). However, this transition

erate an event for the state variable TransportPlaySpeed. If a moderated state variabl
nted and it returns the same value, thistmeans that within the moderation time, its vg
actually changed and then changed bagk to its previous value.

on,
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2.4 Actions

Table 2-20 — Actions

Name R/O @
SetAVTransportURI() R
SetNextAVTransportURI() o
GetMedialnfo() R
GetMedialnfo_Ext() R
GetTransportinfo() R
GetPositionlnfo() R
GetDeviceCapabilities() R
GetJransportSettings() R
Stop() R
Plaj() R
Pauke() o
Recprd o
Seek() R
Next() R
Previous() R
SetlPlayMode (o)
SetlRRecordQualityMode() o
GetCurrentTransportActions() o
GetDRMState() o b
GetptateVariables() o
Set$tateVariables() o
Nonfstandard actions implemented by a URnP vendor go here X
a R = REQUIRED, O = OPTIONAL,-X-= Non-standard
b REQUIRED if the DRMState (state variable is implemented
Nofe: Non-standard actions MUST be implemented in such a way that they do not interfere
with the basic operation of the AVTransport service; that is: these actions MUST be optignal
and do not need te_be invoked for the AVTransport service to operate normally.
2.4]1 SetAVTransportURI()
This action specifies the URI of the resource to be controlled by the specified AVTransport
instance. It is RECOMMENDED that the AVTransport service checks the MIME-type of [the

Sp blflCd ICouUuIlvT VVhCII CI\Cbut;IIU thlb Clbt;UII. l':UI A‘V’TIC{IIO}JUIt ;Ilbtallbca that bUIItIU: the
transport of DRM-controlled content, the authentication process is also RECOMMENDED to
start as a result of executing this action. The SetAVTransportURI() action is successful even
when a required authentication or revocation check cannot be completed before the
expiration of time allotted for the completion of the SetAVTransportURI() action. In the case
of AVTransport instances that control the transport of DRM-controlled content, the
subsequent detection of conditions that need to be communicated to the control point, like an
authentication failure, a revocation condition, etc. are indicated via the DRMState state
variable. A control point can supply metadata associated with the specified resource, using a
DIDL-Lite XML Fragment (defined in the ContentDirectory service specification), in argument
CurrentURIMetaData. If supported by the AVTransport instance, this metadata is stored in a
state variable, and returned as output argument as part of the GetMedialnfo() action. If a
control point does not want to use this feature it can supply the empty string for the
CurrentURIMetaData argument.
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24.1.1 Arguments
Table 2-21 — Arguments for SetAVTransportURI()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentURI IN AVTransportURI
CurrentURIMetaData IN AVTransportURIMetaData

2.4

1.2 Dependency on State

(E)

No

2.4

De
For
to ]
tot

If t
chg
not
ney
sta
sta

tramsport state is “NO MEDIA PRESENT” the trafisport state changes to “STOPPED”. In

1€.

1.3 Effect on State

pending on the URI, the number of tracks available on this instance may/have chand
example, if the URI points to a single audio file, state variable NumberGfTracks chan
L. However, if the URI points to an audio playlist, state variable NumbetOfTracks chan
he number of entries in the playlist.

he renderer fails to locate or download the resource at the YRl the TransportState MU
nge to “STOPPED”. If the current transport state is “RCAYING”, and it would tak
ceable amount of time before a human user would actually see or hear the media at
v URI playing, the AVTransport is allowed to temporarily go to the “TRANSITIONIN

ed.
hes
hjes

ST
b a
the
NG”

e before going back to “PLAYING”". This might be ‘appropriate for devices that need
't buffering or completely download the mediabefore playback can start. If the curl

to
ent
all

other cases, this action does not change the transport state of the specified instance.
2.411.4 Errors
Table 2-22 — Errer:Codes for SetAVTransportURI()
ErfjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
714 lllegal MIME-type The specified resource has a MIME-type which is not supported by
the AVTransport service.
715 Content ‘BUSY’ This indicates that the resource is already in use at this time.
716 Resource not found | The specified resource cannot be found in the network.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM error occurred.
720 Expired content The action failed because the content use validity interval has
expired.
721 Non-allowed use The action failed because the requested content use is disallowed.
722 Can’t determine The action failed because the allowed content uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because the number of times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Device The action failed because of a device authentication failure between
authentication the media source device and the media sink device.
failure
725 Device revocation The action failed because either the media source device or the

media sink device has been revoked.
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2.4.2 SetNextAVTransportURI()

This action specifies the URI of the resource to be controlled when the playback of the
current resource (set earlier via SetAVTransportURI()) finishes. This action allows a device to
prefetch the data to be played next, in order to provide a seamless transition between
resources. This type of prefetching or buffering is particularly useful for protocols such as
HTTP, where the data is usually buffered before playback. It is RECOMMENDED that the
AVTransport service checks the MIME-type of the specified resource when executing this
action. For AVTransport instances that control the transport of DRM-controlled content, the
authentication process is also RECOMMENDED to start as a result of executing this action.
The SetNextAVTransportURI() action is successful even when a required authentication or
revpcation check cannot be completed before the expiration of time allotted for [the
completion of the SetNextAVTransportURI() action. In the case of AVTransport instances that
corftrol the transport of DRM-controlled content, the subsequent detection of conditiens {hat
need to be communicated to the control point, like an authentication failure, a\revocation
corldition, etc. are indicated via the DRMState state variable.

A ¢ontrol point can supply meta-data, using a DIDL-Lite XML Fragment (defined in [the
ContentDirectory service specification), via argument NextURIMetaData./If supported by [the
AVTransport service, this meta-data is stored in a state variable, and, returned as an oufput
argument as part of action GetMedialnfo(). If a control point does hot want to use this feafure
it can supply the empty string for the NextURIMetaData arguments

2.412.1 Arguments

Table 2-23 — Arguments for SetNextAVTransportURI()

Argument Direction relatedStateVariable
InstgncelD IN A ARG _TYPE InstancelD
NexfURI IN NextAVTransportURI
NexfURIMetaData IN, NextAVTransportURIMetaData

n
N

2.2 Dependency on State

None.

2.4{2.3 Effect on State

Thip action does not.change the transport state of the specified instance. In case that [the
next URI buffer exists (that is: a legal URI which will be rendered next has been locat¢d),
when the playback of the current resource finishes, state variable AVTransportURI changes
to | the value® of state variable NextAVTransportURI. The same holds |[for
AV[ransportyRIMetaData and NextAVTransportURIMetaData. The process repeats itgelf
untjl there."is no more URI to be rendered. In such case, the state varigble
NextAMTIPansportURI will be set to the empty string.

If an illegal URI is used for the SetNextAVTransportURI() action, which is detected
immediately and most likely while the current URI is still being rendered, the current transport
state MUST be kept. After the current URI finishes playing, the transition to that illegal URI
cannot be made and TransportState MUST be set to “STOPPED”.
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2.4.2.4 Errors
Table 2-24 — Error Codes for SetNextAVTransportURI()
ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
714 lllegal MIME-type The specified resource has a MIME-type which is not supported by
the AVTransport service
715 Content ‘BUSY’ This indicates that the resource is already in use at this time.
716 Resource not found | The specified resource cannot be found in the network.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM error occuyted.
720 Expired content The action failed because the content use validity interval has
expired.
721 Non-allowed use The action failed because the requested content lse is disallowed.
722 Can’t determine The action failed because the allowed caontent uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because the number.ef times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Device The action failed because_6f’a device authentication failure between
authentication the media source devicetand the media sink device.
failure
725 Device revocation The action failed because either the media source device or the
media sink device has been revoked.
2.4{3 GetMedialnfo()
Thip action returns information @ssociated with the current media of the specified instanct
hag no effect on state.
2.4/3.1 Arguments
Table 2-25 — Arguments for GetMedialnfo()
Argument Direction relatedStateVariable
InstgncelD IN A ARG _TYPE InstancelD
NrT{acks ouT NumberOfTracks
MediaBUration ouT CurrentMediaDuration
CurrentURI ouT AVTransportURl
CurrentURIMetaData ouT AVTransportURIMetaData
NextURI ouT NextAVTransportURI
NextURIMetaData ouT NextAVTransportURIMetaData
PlayMedium ouT PlaybackStorageMedium
RecordMedium ouT RecordStorageMedium
WriteStatus ouT RecordMediumWriteStatus
2.4.3.2 Dependency on State

None.
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2.4.3.3 Effect on State

None.
2.4.3.4 Errors

Table 2-26 — Error Codes for GetMedialnfo()

ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
2.414 GetMedialnfo Ext()

Thi
has
Ge

2.4

4.1 Arguments

5 action returns information associated with the current media of the_specified instanct
no effect on state.The information returned is identical to the information returned by
Medialnfo() action, except for the additionally returned CurrentType argument

Table 2-27 — Arguments for GetMedialnfo Ext()

p: it
the

Argument Direction relatedStateVariable
InstgncelD IN A ARG TYPE InstancelD
CurfentType ouT CurrentMediaCategory
NrTfacks ouT NumberOfTracks
MediaDuration OUTE CurrentMediaDuration
CurtentURI OVT AVTransportURI
CurfentURIMetaData ouT AVTransportURIMetaData
NexjURI ouT NextAVTransportURI
NexfURIMetaData ouT NextAVTransportURIMetaData
PlayMedium ouT PlaybackStorageMedium
RecprdMedium ouT RecordStorageMedium
WriteStatus ouT RecordMediumWriteStatus
2.414.2 Dependency on State
None.
2.414.3 Effect on State
None.
2.4.4.4 Errors
Table 2-28 — Error Codes for GetMedialnfo Ext()
ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
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2.4.5 GetTransportinfo()

This action returns information associated with the current transport state of the specified
instance; it has no effect on state.

2.45.1 Arguments

Table 2-29 — Arguments for GetTransportinfo()

Argument Direction relatedStateVariable
Instgmceo ™ A_ARG_TYPE _IMStancelo
CurientTransportState ouT TransportState
CurientTransportStatus ouT TransportStatus
CurfentSpeed ouT TransportPlaySpeed

2.415.2 Dependency on State

None.

2.4{5.3 Effect on State

None.

2.415.4 Errors

Table 2-30 — Error Codes for GetTransportinfo()

ErfjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD Thesspecified InstancelD is invalid for this AVTransport.

2.416 GetPositionInfo()

Thip action returns information associated with the current position of the transport of [the
spgcified instance; it has no effect on state.

2.416.1 Arguments

Table 2-31 — Arguments for GetPositionInfo()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
Track ouT CurrentTrack
TrackDuration ouT CurrentTrackDuration
TrackMetaData ouT CurrentTrackMetaData
TrackURI ouT CurrentTrackURI
RelTime ouT RelativeTimePosition
AbsTime ouT AbsoluteTimePosition
RelCount ouT RelativeCounterPosition
AbsCount ouT AbsoluteCounterPosition

2.4.6.2 Dependency on State

None.
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2.4.6.3 Effect on State
None.
2.4.6.4 Errors
Table 2-32 — Error Codes for GetPositionlnfo()
ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
2.417 GetDeviceCapabilities()
Thig action returns information on device capabilities of the specified instahce, such as
sugported playback and recording formats, and the supported quality, levels for record
Thip action has no effect on state.
2.4]7.1 Arguments

Table 2-33 — Arguments for GetDevieeCapabilities()

Argument Direction relatedStateVariable

InstgncelD IN A ARG TYPE InstancelD
PlayMedia ouT PossiblePlaybackStorageMedia
RecMedia ouT PossibleRecordStorageMedia
RecPualityModes OUTE PossibleRecordQualityModes
2.4{7.2 Dependency on State
None.
2.417.3 Effect on State
None.
2.417.4 Errors

Table 2-34 — Error Codes for GetDeviceCapabilities()
ErjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.

2.4.8 GetTransportSettings()

the
ng.

This action returns information on various settings of the specified instance, such as the
current play mode and the current recording quality mode. This action has no effect on state.
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2.48.1 Arguments

Table 2-35 — Arguments for GetTransportSettings()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
PlayMode ouT CurrentPlayMode
RecQualityMode ouT CurrentRecordQualityMode

2.4.8.2 Dependency on State

None.

2.41{8.3 Effect on State

None.

2.418.4 Errors

Table 2-36 — Error Codes for GetTransportSéttings()

ErjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clatse on Control.
5007599 TBD See UPnP Device Architecture{clause on Control.
6001699 TBD See UPnP Device ArchiteCture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
2.4]19 Stop()

Thip action stops the progression of the current resource that is associated with the specified
instance. Additionally, it is RECOMMENDED that the output of the device (defined belpw)
SHPULD change to something otherthan the current snippet of resource. Although the exact
nature of this change varies from, device to device, a common behavior is to immediately
cedse all output from the device. Nevertheless, the exact behavior is defined by |the
mahufacturer of the device.

On|some devices, thescurrent position on the transport changes as a result of the Stgp()
actlon. This can hedetected by control points via event notification of state varigble
CufrentTrack. Alternatively, a control point can poll using the GetPositionInfo() action.

Output of a device: In this context, the term output of the device (used above) has diffefent
semantics, depending on the type of device that has implemented this AVTransport servjce.
Some devices (for example, MediaServer devices) output media content to the network while
othpr«devices (for example, a MediaRenderer) output a visual and/or audio representation of
media Content that was recejved from the network

2.49.1 Arguments

Table 2-37 — Arguments for Stop()

Argument Direction relatedStateVariable

InstancelD IN A ARG _TYPE InstancelD

2.4.9.2 Dependency on State

This action is allowed in all transport states except in state “NO_MEDIA PRESENT".
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2.4

.9.3 Effect on State

This action changes TransportState to “STOPPED”".

2.49.4 Errors
Table 2-38 — Error Codes for Stop()
ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device.
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a
small mechanical toggle switch called a hold lock switehi. While this
switch is ON (the transport is hold locked), the deyicetis guarded
against operations such as accidental power ongvhen not in use, or
interruption of play or record from accidental pressing of a front
panel button or a GUI button.)
718 Invalid InstancelD The specified InstancelD is invalid for this_lAVTransport.
2.4110 Play()
Thig action starts playing the resource of the specified“instance, at the specified spged,
stafting at the current position, according to the current play mode. Playing MUST contipue
untjl the resource ends or the transport state is changed via actions Stop() or Pause(). The
deyice MUST do a bhest effort to match the specified play speed. Actually supported spegds
carl be retrieved from the AllowedValuelist of 'the TransportPlaySpeed state variable in |the
AVTransport service description.
If no AVTransportURI is set, the resource being played is device-dependent.
2.4110.1 Arguments
Table 2-39 — Arguments for Play()
Argument Direction relatedStateVariable
InsthncelD IN A ARG _TYPE InstancelD
Spepd IN TransportPlaySpeed
2.4110.2 Dependency on State
Thip actian*is allowed in the “STOPPED”, “PLAYING", and “PAUSED_PLAYBACK” transport

sta

es., I/ other states the action MAY also succeed or it MAY fail with error code 701.

2.4

.10.3 Effect on State

This action changes TransportState to “PLAYING” and TransportPlaySpeed to the value
specified in the Speed argument of the Play() action. If it would take a noticeable amount of
time before a human user would actually see or hear the media playing, the AVTransport is
allowed to temporarily go to the “TRANSITIONING" state before going to “PLAYING". This
might be appropriate, for example, for devices that need to start buffering or completely
download the media before playback can start.
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2.4.10.4 Errors
Table 2-40 — Error Codes for Play()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available trnne:’\nrt state is not ell:ﬁ'r_\nrtori h\}/ this device
702 No contents The media does not contain any contents that can be played.
703 Read error The media cannot be read (for example, because of dust or a
scratch).
704 Format not The storage format of the currently loaded media is not supported
supported for for playback by this device.
playback
705 Transport is locked The transport is hold locked. (Some portable mobile)devices have a
small mechanical toggle switch called a hold logkiswitch. While this
switch is ON (the transport is hold locked), the device is guarded
against operations such as accidental powgr.on when not in use, or
interruption of play or record from accidental pressing of a front
panel button or a GUI button.)
714 lllegal MIME-type The resource to be played has a MIME-type which is not supported
by the AVTransport service.
715 Content ‘BUSY’ This indicates that the resource is already in use at this time.
716 Resource not found | The resource to be played-Cannot be found in the network.
717 Play speed not The specified playback speed is not supported by the AVTransport
supported service.
718 Invalid InstancelD The specified(stancelD is invalid for this AVTransport.
719 DRM error The action-failed because an unspecified DRM error occurred.
720 Expired content The action failed because the content use validity interval has
expired.
721 Non-allowed use The action failed because the requested content use is disallowed.
722 Can’t determine The action failed because the allowed content uses cannot be
allowed uses verified.
723 Exhausted.allowed The action failed because the number of times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Deuvice The action failed because of a device authentication failure between
authentication the media source device and the media sink device.
failure
725 Device revocation The action failed because either the media source device or the
media sink device has been revoked.
2.47TT Pause(

While the device is in a playing state, that is: TransportState is “PLAYING”, this action halts
the progression of the resource that is associated with the specified InstancelD. Any visual
representation of the resource SHOULD remain displayed in a static manner (for example,
the last frame of video remains displayed). Any audio representation of the resource
SHOULD be muted. The difference between Pause() and Stop() is that Pause() MUST remain
at the current position within the resource and the current resource MUST persist as
described above (for example, the current video resource continues to be
transmitted/displayed).

When the device is recording, that is: the TransportState is “RECORDING”, the device MUST
maintain its current recording position, but does not accept any more data to record. Any data
received after the Pause() action and before the next Record() action will be lost.
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2.4

.11.1  Arguments

Table 2-41 — Arguments for Pause()

Argument Direction relatedStateVariable

InstancelD IN A ARG _TYPE InstancelD

2.4

.11.2 Dependency on State

This action is always allowed while playing or recording. In other cases, the action MAY fail
with error code 701.

2.4

Wh

11.3 Effect on State

en recording, this action changes TransportState to “PAUSED RECORDING”. W

playing, this action changes TransportState to “PAUSED PLAYBACK”. The, Bause() ac

dogs not operate as a toggle.

2.4{11.4 Errors

Table 2-42 — Error Codes for Pause()
ErjorCode errorDescription Description

4001499 TBD See UPnP Device Architecture glause on Control.

5007599 TBD See UPnP Device Architecturesclause on Control.

6001699 TBD See UPnP Device Architecture clause on Control.

701 Transition not The immediate transition from current transport state to desired

available transport state isnot.supported by this device.

705 Transport is locked The transport is/hold locked. (Some portable mobile devices have a
small mechanical toggle switch called a hold lock switch. While this
switch is ON (the transport is hold locked), the device is guarded
againstoperations such as accidental power on when not in use, or
interruption of play or record from accidental pressing of a front
papel button or a GUI button.)

718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.

2.4|12 Record()

Thip action starts recerding on the specified transport instance, at the current position on

me
AV

no
rec
SCr

AVTranspottUR1 is set (equals the empty string), then the source of the content bg

cen orspeakers while recording is device-dependent. If the device implementing

Re¢ord() ;action also has a ContentDirectory service, then recorded content will be adde
thig CententDirectory in a device-dependent way. Specifically, there is no UPnP mechan

to ‘pnr\ify the location of the recaorded content in the f‘nnfnnfnirnr‘fnry hinrnrr\h\][

2.4

Hia, according to the currently specified recording quality, and returns immediatelyf.
[ransportURI is_set (differs from the empty string) then that resource will be recorded.

prded is_device-dependent. In both cases, whether the device outputs the resource I) a
t

hen
on

the
If
If

ing

he
to
sm

.12.1  Arguments

Table 2-43 — Arguments for Record()

Argument Direction relatedStateVariable

InstancelD IN A ARG _TYPE InstancelD

2.4

.12.2 Dependency on State

This action is allowed in the “STOPPED” or “PAUSED_RECORDING" transport states. In

oth

er states the action MAY fail with error code 701.
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2.4.12.3 Effect on State

This action changes TransportState to “RECORDING”".

2.4.12.4 Errors

Table 2-44 — Error Codes for Record()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device.
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a

small mechanical toggle switch called a hold lock switehi. While this
switch is ON (the transport is hold locked), the deyicetis guarded
against operations such as accidental power ongvhen not in use, or
interruption of play or record from accidental pressing of a front
panel button or a GUI button.)

706 Write error The media cannot be written. (for exampl€,because of dust or a
scratch)

707 Media is protected The media is write-protected or is,of a not writable type.
or not writable

708 Format not The storage format of the elrrently loaded media is not supported
supported for for recording by this deviCeé,
recording

709 Media is full There is no free space'left on the loaded media.

718 Invalid InstancelD The specified lgstancelD is invalid for this AVTransport.

2.4{13 Seek()

Thip action starts seeking through the resource controlled by the specified instance - as fast
as possible - to the position, specified in the Target argument. The value in the Unit argument
ind[cates how the Target argument needs to be interpreted.

Unit value “TRACK NR” indicates seeking to the beginning of a particular track number. [For
trag¢k-unaware media_(such as VCRs), Seek(InstancelD, "TRACK NR”, “1") is equivalent to
thelcommon FastReverse VCR functionality. Special track number “0” is used to indicate [the
end of the media( Heénce, Seek(InstancelD, “TRACK NR”, “0") is equivalent to the common
FagtForward VCR functionality.

Forl Unit\\values “ABS TIME”, “REL TIME”, “ABS COUNT", and “REL_COUNT", |[the
semantics-defined by the corresponding state variables MUST be respected. After the Seg¢k()
actlon/completes, the appropriate state variable must contain the value, specified in |the

T anset——areHret—FoF avamnla f tho DolatinvoTimaDocitinn ctata vyariahla cantaine tha \lc-lue
ger—argu et pre— i e—r<eth e eSS eH—State—vaHaue—cotaiS—thRe—vC

“00:05:30” before the Seek() action, then Seek(InstancelD, “REL TIME”, “00:00:10") will
move the current position to 10 seconds from the beginning of the track and the
RelativeTimePosition state variable will contain the value “00:00:10” after the Seek() action is
completed.

For Unit value “REL_FRAME”, the semantics of the Target argument is defined as follows:

e For track-aware media, the Target argument contains the desired position in the current
track, in terms of frames, measured from the beginning of the current track. The range for
the Target argument is from “0” to the duration of the current track, measured in number
of frames. For track-aware media, the Target argument MUST always contain a positive
value.
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e For track-unaware media (e.g. a single tape), the Target argument contains the desired
position, in terms of frames, measured from a zero reference point on the media. The
range for the Target argument is from the beginning of the media, measured from the zero
reference point to the end of the media, also measured from the zero reference point. For
track-unaware media, the Target argument can be negative. Indeed, when the zero
reference point does not coincide with the beginning of the media, all positions before the
zero reference point are expressed as negative values.

For Unit value "FRAME”, the Target argument contains the desired position, in terms of
frames, measured from the beginning of the media. The range for the Target argument is
from "0” to the total duration of the current media, expressed in frames. The Target argument
MUST always contain a positive value.

The Unit values “TAPE-INDEX” and “REL_TAPE-INDEX” only apply for track-unawate megdia.
It i3 assumed that the media contains a set of subsequent ‘marks’ that indicate some releVant
podition on the media (a scene change in a video, for instance). The position.of these mdrks
and how these marks are inserted on the media is completely device dependént. Howevey, it
is further assumed that these marks are sequentially numbered from onelto the total number
of narks on the media. Furthermore, the first mark is always assumed, to be present at|the
beginning of the media and the last mark is always assumed to be present at the end of [the
meflia.

Forn Unit value “REL _TAPE-INDEX", the Target argument centains the desired position} in
tergns of tape index marks, measured from the current position on the media. The range|for
the| Target argument is the i4 data type range. If a valueris specified that is outside the rapge
of available tape index marks, then the resulting position will be either the first tape mark
podition (Target < 0) i.e. the beginning of the media, or the last tape mark position (Targ¢t >
0) ife. the end of the media.

Fon Unit value “TAPE-INDEX", the Target argument contains the desired position, in terms$ of
tapp index marks, measured from the beginning of the media. The range for the Tailget
argument is from “1” (the first mark onthe tape, at the beginning of the tape) to the tptal
number of tape marks on the media:The Target argument MUST always contain a posifive
vallie.

2.4]13.1 Arguments

Table 2-45 — Arguments for Seek()

Argument Direction relatedStateVariable
InstgncelD IN A ARG _TYPE InstancelD
Unit IN A ARG _TYPE SeekMode
Target IN A ARG _TYPE SeekTarget

2.4{13/2 Dependency on State

This action is allowed in the “STOPPED” and “PLAYING” transport states, in other states the
action MAY fail with error code 701.

2.4.13.3 Effect on State

This action changes TransportState to “TRANSITIONING” and then returns immediately.
When the desired position is reached, TransportState will return to the previous transport
state (typically “STOPPED” or “PLAYING"). Note that the new transport state can be detected
through the eventing mechanism.
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2.4.13.4 Errors
Table 2-46 — Error Codes for Seek()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available trnne:’\nrt state is not ell:ﬁ'r_\nrtori h\}/ this device
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a
small mechanical toggle switch called a hold lock switch. While this
switch is ON (the transport is hold locked), the device is guarded
against operations such as accidental power on when not in Se; or
interruption of play or record from accidental pressing of a frent
panel button or a GUI button.)
710 Seek mode not The specified seek mode is not supported by the device.
supported
711 lllegal seek target The specified seek target is not present on thé media or is not
specified in terms of the seek mode.
718 Invalid InstancelD The specified InstancelD is invalid for thiS\AVTransport.
719 DRM error The action failed because an unspecified DRM error occurred.
720 Expired content The action failed because the content use validity interval has
expired.
721 Non-allowed use The action failed because the requested content use is disallowed.
722 Can’t determine The action failed becausSe the allowed content uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because the number of times this content has
use been used as(requested has reached the maximum allowed number
of uses.
724 Device The action failed because of a device authentication failure between
authentication the media source device and the media sink device.
failure
725 Device revocation The action failed because either the media source device or the
media sink device has been revoked.
2.4114 Next()
This is a convenient action to advance to the next track. This action is functionally equiva
to $eek(“TRACK NR", “CurrentTrackNr+1"). This action does not cycle back to the first track.
2.4]114.1 Arxguments
Table 2-47 — Arguments for Next()
ATgument Ditection relatedstatevarianle
InstancelD IN A ARG _TYPE InstancelD
2.4.14.2 Dependency on State

This action is allowed in the “STOPPED” and “PLAYING” transport states, in other states the
action MAY succeed or it MAY fail with error code 701.

2.4.14.3

Effect on State

This action changes TransportState to “TRANSITIONING” and then returns immediately.
When the desired position is reached, TransportState will return to the previous transport
state (typically “STOPPED”). Note that this can be detected through the eventing mechanism.
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2.4.14.4 Errors

Table 2-48 — Error Codes for Next()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a

small mechanical toggle switch called a hold lock switch. While this
switch is ON (he transport is hold locked) the device is guarded
against operations such as accidental power on when not in Se; or
interruption of play or record from accidental pressing of a frent
panel button or a GUI button.)

711 lllegal seek target The specified seek target is not present on the media.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM €rror occurred.
720 Expired content The action failed because the content use/validity interval has
expired.
721 Non-allowed use The action failed because the requeSted content use is disallowed.
722 Can’t determine The action failed because the allewed content uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because.the number of times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Device The action failed, bécause of a device authentication failure between
authentication the media sgutce device and the media sink device.
failure
725 Device revocation The action failed because either the media source device or the

medialsink device has been revoked.

2.4]15 Previous()

Thip is a convenient action~to advance to the previous track. This action is functionplly
equivalent to Seek("TRACK NR”", “CurrentTrackNr-1"). This action does not cycle back to|the
last track.

2.4]115.1 Arguments

Table 2-49 — Arguments for Previous()

Argument Direction relatedStateVariable

InstgneelD IN A ARG TYPE InstancelD

2.4.15.2 Dependency on State

This action is allowed in the “STOPPED” and “PLAYING” transport states, in other states the
action MAY succeed or it MAY fail with error code 701.

2.4.15.3 Effect on State

This action changes TransportState to “TRANSITIONING” and then returns immediately.
When the desired position is reached, TransportState will return to the previous transport
state (typically “STOPPED”). Note that this can be detected through the eventing mechanism.
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2.4.15.4 Errors

Table 2-50 — Error Codes for Previous()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a

small mechanical toggle switch called a hold lock switch. While this
switch is ON (he transport is hold locked) the device is guarded
against operations such as accidental power on when not in Se; or
interruption of play or record from accidental pressing of a frent
panel button or a GUI button.)

711 lllegal seek target The specified seek target is not present on the media.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM €rror occurred.
720 Expired content The action failed because the content use/validity interval has
expired.
721 Non-allowed use The action failed because the requeSted content use is disallowed.
722 Can’t determine The action failed because the allewed content uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because.the number of times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Device The action failed, bécause of a device authentication failure between
authentication the media sgutce device and the media sink device.
failure
725 Device revocation The action failed because either the media source device or the

medialsink device has been revoked.

2.4{16 SetPlayMode()

Thip action sets the play mode of the specified AVTransport instance.

2.4[16.1 Arguments

Table 2-51 — Arguments for SetPlayMode()

Argument Direction relatedStateVariable
InstgncelP IN A ARG _TYPE InstancelD
NewRlayMode IN CurrentPlayMode

2.4.16.2 Dependency on State

None.

2.4.16.3 Effect on State

This action sets the play mode of the specified instance to the specified value. A subsequent
Play() action for this instance will behave according to the set play mode.
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2.4.16.4 Errors
Table 2-52 — Error Codes for SetPlayMode()
ErrorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.

500-599 TBD See UPnP Device Architecture clause on Control.

600-699 TBD See UPnP Device Architecture clause on Control.

712 Play mode not The specified play mode is not supported by the device.

sunnorted

705 Transport is locked The transport is hold locked. (Some portable mobile devices have a
small mechanical toggle switch called a hold lock switch. While this
switch is ON (he transport is hold locked) the device is guarded
against operations such as accidental power on when not in Se; or
interruption of play or record from accidental pressing of a frent
panel button or a GUI button.)

718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport:

2.4{17 SetRecordQualityMode()

Thip action sets the record quality mode of the specified AVTransport instance.

2.4]17.1 Arguments
Table 2-53 — Arguments for SetRecordQualityMode()
Argument Direction relatedStateVariable
InsthncelD IN A ARG _TYPE InstancelD
NewRecordQualityMode IN CurrentRecordQualityMode

2.4{17.2

None.

2.4{17.3

Thig action sets CurrentRecordQualityMode of the specified instance to the specified reg
quglity mode. A subseguent Record() action will behave according to the specified reg

Dependency on State

Effect on State

guglity mode. This actien does not change any ongoing recordings.

ord
ord

2.4117.4 Errofs
Table 2-54 — Error Codes for SetRecordQualityMode()
Erfjor€ode errorDescription Description
4008499 IBD See 1IUPNP Device Architecture clause on Control
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
713 Record quality not The specified record quality is not supported by the device.
supported
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.

2.4.18 GetCurrentTransportActions()

This action returns the CurrentTransportActions state variable for the specified instance.
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2.4.18.1 Arguments
Table 2-55 — Arguments for GetCurrentTransportActions()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
Actions ouT CurrentTransportActions
2.4.18.2 Dependency on State
None
2.4[18.3 Effect on State
None.
2.4{18.4 Errors

Table 2-56 — Error Codes for GetCurrentTransportAetions()

ernorCode errorDescription Description

4001499 TBD See UPnP Device Architecture clausg ah Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture ¢lause on Control.
718 Invalid InstancelD The specified InstancelDis,invalid for this AVTransport.
2.4]19 GetDRMState()
This action returns information associated> with the current DRM state of the speci

ance. It has no effect on state. The GetDRMState() action is optional, but it is require

ied
1 to

be jmplemented when the optional DRMState state variable is implemented.
2.4119.1 Arguments

Table@2-57 — Arguments for GetDRMState()

Argument Direction relatedStateVariable

InsthncelD IN A ARG _TYPE InstancelD
CurfentDRMState ouT DRMState
2.4119.2 Dependency on State
Nolpe.
2.4|19¥3 _ Effect on State
None.
2.4.19.4 Errors

Table 2-58 — Error Codes for GetDRMState()

errorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
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2.4.20 GetStateVariables()

This action returns the current collection of AVTransport state variable names and their
respective values that are associated with the AVTransport instance indicated by the input
argument InstancelD. The StateVariableList argument specifies which state variables are
captured. Vendor-extended state variables can be specified in this argument as well. If the
value of the StateVariableList argument is set to “*”, the action MUST return all the supported
state variables of the service, including the vendor-extended state variables except for
LastChange and any A_ ARG TYPE xxx variables. When the action fails and the error code
indicates “invalid StateVariableList”, the control point should inspect the list or invoke
successive Getxxx() actions for each of the state variables instead. AVTransport service
imglementations that want to participate in scenarios that use bookmarks MUST implement
thig optional action. Furthermore, when creating or manipulating bookmarks, control*po|nts
shquld set the StateVariableList argument to “*” when invoking this action. This ensures that
thelmaximum available set of state information is stored within the bookmark item:

2.4120.1 Arguments

Table 2-59 — Arguments for GetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPENnStancelD
StatleVariableList IN A ARG TYPE StateVariableList
StateVariableValuePairs ouT A ARG, TYPE_ StateVariableValuePairs

2.4{20.2 Dependency on State

None.

2.4{20.3 Effect on State

None.

2.4120.4 Errors

Table 2:60"— Error Codes for GetStateVariables()

erfjorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5001599 TBD See UPnP Device Architecture clause on Control.
6001699 TBD See UPnP Device Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
726 Invalid Some of the variables are invalid.

StateVariableList

727 [M-formed CSV List The CSV ISt 1s not well tormed.

2.4.21 SetStateVariables()

This action extracts the values from the StateVariableValuePairs IN argument and copies
these values to the corresponding AVTransport state variables associated with the
AVTransport instance indicated by the input argument InstancelD. The AVTransportUDN,
ServiceType and Serviceld argument values are used for compatibility checking by the
device. If this action is invoked to replace all of the state variable values, the device MUST
check whether the AVTransportUDN, ServiceType and Serviceld input arguments match
those of the device. If this is the case, all state variable values will be replaced. Otherwise,
the device only sets the state variable values that are relevant. The StateVariablelList
argument is a CSV list of state variable names that were accepted by the AVTransport
service. AVTransport service implementations that want to participate in scenarios that use
bookmarks MUST implement this optional action.
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2.4.21.1 Arguments

Table 2-61 — Arguments for SetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
AVTransportUbDN IN A ARG TYPE DeviceUDN
ServiceType IN A ARG TYPE ServiceType
Serviceld IN A ARG TYPE ServicelD
Stat!eVariabIeValuePairs IN A ARG TYPE StateVariableValuePairs
StateVariableList ouT A ARG TYPE StateVariableList

2.4{21.2 Dependency on State

None.

2.4{21.3 Effect on State

None.

2.4{21.4 Errors

Table 2-62 — Error Codes for SetStateVariables()

ernorCode errorDescription Description
4001499 TBD See UPnP Device Architecture clause on Control.
5007599 TBD See UPnP Devicé:Architecture clause on Control.
6001699 TBD See UPnP Devicé Architecture clause on Control.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
728 Invalid State One ofi\the StateVariableValuePairs contains an invalid value.

Variable Value

729 Invalid Service The specified ServiceType is invalid.
Type
730 Invalid Service Id The specified Serviceld is invalid.

2.4122 Common ErrorCodes

The following table)lists error codes common to actions for this service type. If an action

resplts in multiple-errors, the most specific error SHOULD be returned.
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Table 2-63 — Common Error Codes

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device.
702 No contents The media does not contain any contents that can be played.
703 Read error The media cannot be read (for example, because of dust or a
scratch).
704 Format not The storage format of the currently loaded media is not supported
supported for for playback by this device.
playback
705 Transport is locked The transport is hold locked. (Some portable mobile devices have a
small mechanical toggle switch called a hold lock switch. While this
switch is ON (he transport is hold locked) the device'is guarded
against operations such as accidental power on‘'when not in use, or
interruption of play or record from accidental pressing of a front
panel button or a GUI button.)
706 Write error The media cannot be written. (for exampley because of dust or a
scratch)
707 Media is protected The media is write-protected or is“of“a not writable type.
or not writable
708 Format not The storage format of the-currently loaded media is not supported
supported for for recording by this deviee!
recording
709 Media is full There is no free space left on the loaded media.
710 Seek mode not The specified ,s€ek mode is not supported by the device.
supported
711 lllegal seek target The spegified seek target is not present on the media or is not
specified’in terms of the seek mode.
712 Play mode not Thespecified play mode is not supported by the device.
supported
713 Record quality net The specified record quality is not supported by the device.
supported
714 lllegal MIMExtype The specified resource has a MIME-type which is not supported by
the AVTransport service.
715 Content/BUSY’ This indicates that the resource is already in use at this time.
716 Resource not found | The specified resource cannot be found in the network.
717 Play speed not The specified playback speed is not supported by the AVTransport
supported service.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failled because an unspeciiied DRM error occurred.
720 Expired content The action failed because the content use validity interval has
expired.
721 Non-allowed use The action failed because the requested content use is disallowed.
722 Can’t determine The action failed because the allowed content uses cannot be
allowed uses verified.
723 Exhausted allowed The action failed because the number of times this content has
use been used as requested has reached the maximum allowed number
of uses.
724 Device The action failed because of a device authentication failure between

authentication
failure

the media source device and the media sink device.
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errorCode errorDescription Description

725 Device revocation The action failed because either the media source device or the
media sink device has been revoked.

726 Invalid Some of the variables are invalid.
StateVariableList

727 Ill-formed CSV List The CSV list is not well formed.

728 Invalid State One of the StateVariableValuePairs contains an invalid value.
Variable Value

729 Invalid Service The specified ServiceType is invalid.
T\I/r\n

730 Invalid Service Id The specified Serviceld is invalid.

Nofe 1: The errorDescription field returned by an action does not necessarily contain humfan-
readable text (for example, as indicated in the second column of the Error Cade) tables|) It
ma}y contain machine-readable information that provides more detailed information about |the
errpr. It is therefore not advisable for a control point to blindly display the €rrorDescripfion
fielf contents to the user.

Nofe 2: 800-899 Error Codes are not permitted for standard actions. See UPnP Deyice
Arghitecture clause on Control for more details.

2.5 Theory of Operation
2.5[1 TransportState Control

The main functionality of this service is control .over the TransportState variable. A s{ate
maghine depicting the relations between AVTransport actions and TransportState values is
shgwn below. In case of any contradictions withthe text in the descriptions of the indiviqual
actlons, the text MUST be considered normative.
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Figure 1: TransportState Transitions - INFORMATIVE

Nole that the Stop() action is allowed in all states except “NO_MEDIA PRESENT”, and
retyirns the TransportSiate to the “STOPPED” value.

The state maechine shows the minimal number of transitions that an AVTransport
imgdlementationnMUST implement. In addition, any device vendor is allowed to implement
mofe transjtions such as, for example, directly from recording to playing mode. For example,
nothing prevents a control point from giving a play command during recording, but [the
AVTransport service simply doesn't require this transition to work, and is allowed to refurn
errprcode 701 (Transition not available). Hence, in such cases, the action might succeed or
might not succeed, and a control point snoutd only attempt the acton 1T It has specific
knowledge of that vendor’s implementation.

In addition, a device vendor is allowed to extend the state diagram above by adding vendor-
defined transport states. However, since the semantic meaning of these transport states is
not specified, control points that find a AVTransport service in a transport state that they do
not understand should refrain from interacting with that AVTransport service (for example,
forcing the service into the “STOPPED” state). Rather, they should wait until the service
transits back into a transport state that they understand.

Besides restrictions on state transitions that are inherent to the device, there might also be
additional restrictions depending on the content whose playback or recording is being
controlled. For example, a live stream coming from a broadcast tuner or Internet Radio
station cannot be paused. To assist control points that want to reflect these restrictions in
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their user interface, an action is defined to return the currently available transport-changing
actions — GetCurrentTransportActions() — as a comma-separated list of action names. If a
control point invokes a transport state changing action that is not in the list returned by
GetCurrentTransportActions(), a device will return error code 701 (Transition not available).

2.5.2 Transport Settings

Besides control over the transport state, the AVTransport also allows control over various
settings related to playback and control. These settings, such as play mode, record mode
and record quality mode only take effect on subsequent Play() or Record() actions. In other

words—thev do not change the behavior on anv ongoing plavback or record session
7 7 ~J 7 ~J ~ T 7

2.5{3 Navigation
The AVTransport allows two types of navigation through the media:

¢ |navigation while producing audio and/or video: this is called playing.

e [navigation while muting audio and/or video: this is called seeking.

Both types of navigation are common in the AV domain, both for audio only and |for
audio/video media.

Playing is allowed at various speeds. A device is REQUIRED to implement normal speed
(x1). Other speeds including negative speeds (reverse direction) are OPTIONAL.

The Seek() action is very generic and allows a cofntrol point to specify a seek operatiof in
varjous dimensions. For example, a control pointémay instruct a device to position itselff 30
sedonds from the current position (using the “RELATIVE TIME” seek mode) or to go to trpck
number 12 (using the “TRACK NR” seek mode):

A device does not need to implementiall seek modes described in this template (acjual
sugported modes can be retriewed from the allowed value |list of varigble
A _ARG_TYPE_ SeekMode).

Bookmarking functionality could be implemented by a control point depending on the sgek
mofes supported by the devjce. Action GetPositionInfo() can be used to capture a positiorny on
the|media, which can be revisited later through action Seek().

2.5|4 AVTransportURI Concept

Uniform Respuree Identifiers (URIs) are the Internet standard for resource identificatjon.
UR]s are simply character strings which identify abstract or physical resources. The complete
UR| definitioh is available in the text Uniform Resource ldentifiers (URI): Generic Syniax,
RFC 23896 (http://www.ietf.org/rfc/rfc2396.txt). URIs MUST be escaped according to [the
requiréments of RFC1738 (http://www.ietf.org/rfc/rfc1738.txt). RFC 1738 requires that ungafe
ch ' ' - s thed
unsafe, because they usually have special meanings, and “{", “}",“|",“\",“"",)“~".“ [", “1", and “"
are defined unsafe, because they sometimes get corrupted in mail etc.

Every resource that can be played or recorded via an AVTransport will be modeled in the URI
syntax. These resources may be atomic resources such as a file containing a song, or may
be non-atomic or collection resources. An example of the latter is an audio playlist, an audio
CD or the channel-list in a tuner.

Identifying all resources as URIs provides many advantages. First, using URIs for resource
identification follows the existing Internet standard. Second, using URIs for all resources
(regardless of transport medium, transport scheme, or content-type) unifies the handling for
all types of resources which allows for cleaner, more obvious APIs. Furthermore, using URIs
provides extensibility for any transport media or content types. Finally, appending query
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strings to URIs allows the ability to pass variables into a dynamically created resource. The

bas

ic format is as follows:

[scheme]://[host]: [port]/[path]?[query string]

The table below lists how the protocolinfo definitions from the ConnectionMana
specification relate to valid URLs. The annex provides a more detailed explanation per

protocol.
Table 2-64 — Allowed AVTransportURIs
Protocollnfo URI Scheme Reference clause

httptget http Al

rtsptrtp-udp rtsp A.2

intefnal file A3

iece1883 Vendor-defined A.4

regiptered ICANN domain name of vendor Vendor-defined A5

2.5|5 AVTransport Abstraction

Vial

respurce. Content resources are exposed by the ContentDirectory service. A cont
respurce can represent a single atomic piece of content (for example, a single song),

col
carn
dey

Onge a content resource is bound to an AVWTransport instance, the instance maps
respurce to a flat sequence of tracks. This sequence can then be navigated via acti
Se¢k(), Next() and Previous(). For example, a resource pointing to a single audio son
mapped to 1 track, while a resource pointing to some audio playlist format is mapped

S€eg

playlists, entries are mapped to~tracks using a depth-first traversal. Playlist entries {

car

skipped by the AVTransport. Whether those entries are eliminated immediately (not inclu
in the number of tracks) o immediately before playback, is device-dependent.

In addition, an AVTransport might provide other means of navigation, such as time-ba

seq

The

meflia such_as tapes, discs and solid-state media. The tables below gives an overview,

ho
cer

the SetAVTransportURI() action an AVTransport service nstance is bound to a cont

ection of contents (for example, a CD disc or playlist)))The types of content resources f{
be sent or received by a device are exposediby the GetProtocollnfo() action of
ice’s ConnectionManager service.

uence of tracks where each playlist entry maps to a single track. In case of embed

not be handled by the AVTransport (for example, unknown audio formats, etc.), MUST]
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AVTranspert abstracts and minimizes the differences between various specific transport

v generic AVTransport concepts such as track and Next() and Previous() actions appl
fainy ~specific types of AVTransportURIs. The precise mapping is implementat
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Table 2-65 — Example mappings of resources type to track sequences

AVTransport Track Number of Tracks Current track Next()/Previous() actions
URI concept duration (in normal PlayMode)
Audio CD 1 track all tracks on the CD duration of Next or previous track on the
track CD.
Audio CD 1 track all tracks of all CDs in duration of Next or previous track on the
Changer the CD changer track CD, also transition to
combined previous or next CD in the
changer if current track is
the first or last one on the
CUITTIIt L:ibb.
Audjo Playlist 1 entry in all entries of the duration of Next or previous entry in the
) a playlist playlist, including the playlist playlist; in case of
entries of embedde entry embedded playlists, navigate
based player) playlists using a depth-first traversal.
Vidgo DVD- 1 chapter all chapters on the duration of Next or previous ¢chapter on
Volyme DVD-Volume chapter the DVD.
Vidg¢o DVD 1 volume all volumes of all DVD duration of Next or previgus volume on
Changer discs in the DVD volume the DVDJ/.also transition to
changer combined previous er next DVD in the
changer if current volume is
the“first or last one on the
current disc.
VCR (Tape) all content | 1 tape-length, No effect.
on the or 0 if the
tape tape-lengtfris
unknown
List{based Tuner 1 video all video channels or 0 Next or previous video
channel or | radio stations of the channel or radio station in
1 radio tuner channel list the list.; in case of major
station channels containing minor
channels, use a depth-first
traversal.
Frequency-based 1 number of selectable 0 Increment or decrement
Tungr frequency frequencies frequency by device-
dependent amount.
PVR — Tuner 1 video all live‘video channels 0 Next of previous video
subsystem channel ofcthe PVR channel in the list. In case of
major channels containing
minor channels, use a depth-
first traversal.
PVR —Collection 1 program all programs of the duration of Next or previous program in
of Stored PVR-store the program the collection.
programs
PVR - Single 1 program 1 duration of No effect.
Stored program the program
EPH 1 image all files of the slide display time Next of previous slide in a
show of the slide in slide show.
the slide show

The type of resource (audio, video, image, etc.) and storage media typically affect the way
the resource can be searched (seek modes), trick/play modes, and whether pausing is
possible. The table below gives examples for a number of resource types.
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Table 2-66 — Example seek modes, play modes and transport actions, per resource

type
AVTransport Applicable Applicable Pausing
URI (not required) (not required) possible
Seek modes Play modes
Audio CD TRACK_NR NORMAL, SHUFFLE, yes
REPEAT_ONE, REPEAT_ALL,
RANDOM, DIRECT_1, INTRO
Audio CD Changer | TRACK_NR NORMAL, SHUFFLE, yes
REPEAT_ONE, REPEAT_ALL,
RANDOM, DIRECT_Z, INTRO
Audjo Playlist TRACK_NR NORMAL, SHUFFLE, yes
, REPEAT_ONE, REPEAT_ALL,
(HDP/SolidState- RANDOM, DIRECT_1, INTRO
bas¢d player)
Vidgo DVD- TRACK_NR, FRAME NORMAL y€s
Volyme
Vidgo DVD TRACK_NR, FRAME NORMAL yes
Changer
VCR (Tape) TRACK_NR, ABS_TIME, NORMAL yes
REL_TIME, ABS_COUNT,
REL_COUNT, TAPE_INDEX,
FRAME
List{based Tuner TRACK_NR NORMAL no
Frequency-based | TRACK_NR, CHANNEL_FREQ | NORMAL no
Tungr
PVH — Tuner TRACK_NR, ABS_TIME, NORKAL yes
subsystem REL_TIME, FRAME
PVH — Collection TRACK_NR, ABS_TIME, NORMAL yes
of Sfored REL_TIME, FRAME
programs
PVR — Stored TRACK_NR, ABS_TIME, NORMAL yes
program REL_TIME, FRAME
EPH TRACK_NR, ABS.TIME NORMAL, SHUFFLE, yes
REPEAT_ONE, REPEAT_ALL,
RANDOM, DIRECT_1
2.5|6 Supporting Multipfe Virtual Transports
The UPNnP Architecture v1.0 requires the number of service instances in a device to be static.
In tertain cases (it,is desirable for devices to offer a dynamic number of virtual seryice
instances. A cohtrol point needs to be able to control and receive events from each virfual
instance indiyvidually.
In the AVTransport service case, some devices will be able to serve content to a numbey of
cligntsssimultaneously. For these MediaServer devices, the actual number of clients, typicglly
rengeke ecordina/dubhbing n-rl mMa pe ' alLoe =~1alaElala ati & alalVVia' h|S

service is applicable for these types of devices, as well as traditional — more static — types of

devices.

Ag

eneric strategy to achieve this is as follows:

Have a single static UPnP service instance in a device (hence, a single UPnP serviceld).

e In the AVTransport case, a MediaServer device or MediaRenderer device can have a
single UPnP AVTransport instance.

Define the notion of a virtual instance identifier (this is not the UPnP serviceld).
e Inthe AVTransport case, a ui4 value.

Add to all actions of the service definition an input argument that holds the virtual
instance identifier to which the action applies.
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e All actions in the AVTransport service, such as Play(), Stop(), Pause(), have as first

input argument of type ui4 that identifies the instance (InstancelD).

e Add an evented state variable (in this case LastChange) to the service that holds both
instance identifier and the name and value of the latest state change of this instance.
other variables are not directly evented.

the
All

e Define a factory method, in the same service or in a related service that a control point
can call to obtain a new instance identifier. This factory method MUST return an error

when no instances are available anymore.

e For AVTransport, ConnectionManager::PrepareForConnection() serves as the factory

metnod Tor obtaining a New InstancelD Tor AVTTransport. In case the tactory metho
not present, reserved InstancelD value 0 can be used.

e [OPTIONALLY, define a cleanup method via which a control point can indicate that
obtained instance identifier will no longer be used, and can be reused for,_allocation
other control points. To accommodate the situation where a control point leaves the UR
network before calling the cleanup action, there needs to be an automatic clea
mechanism implemented by the device as well. This mechanism will be device- or ma
even vendor-specific, and needs to be described in the device template.

e [For AVTransport, ConnectionManager::ConnectionComplete() “serves as the fact
method for releasing an InstancelD.

e [OPTIONALLY, define an action (and associated state wariable) to retrieve the lis
currently active/allocated instance identifiers. This is useful for control points that entg
new network and want to discover what services are«currently available. It also enak
control points to manually cleanup the whole network:

e For AVTransport, ConnectionManager::GetCurrentConnectionIDs()
ConnectionManager::GetCurrentConnectiominfo() are used for this purpose.

The factory action, the cleanup action and the action to retrieve the currently active/allocq
instances SHOULD normally be grouped in(the same service.

To|make a service that has been ;parameterized by instance identifiers also usable i
context (device) where no factory and cleanup actions are applicable, one or more fi
instance identifier values can be-“defined that a control point can directly pass in to
seryice actions. In the AVTransport case, special instance identifier value 0 has been defi
for |this purpose. The device*template using such a static mechanism MUST describe
semantics of that single vifttual instance. For example, a vendor-specific device type f{
dogs not implement a.MediaServer device but only an AVTransport service can be contro
by a control point via,)for example, AVTransport::Play(0, 1), AVTransport::Stop(0), etc.

2.57 Playlist*Playback

An limportant’use of this service will be to control playback of an (audio) playlist. In this c3
thel URI,~ of the playlist file MUST be bound to the AVTransport instance
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SeflAWTransportURI(). The playlist itself only needs to be
imtrermer = Y e e e )

parse the playlist file. Song after song of the playlist can be played without any operation

processed by the AVTransport

required by the control point. For example, the control point may power down, control some

other devices or leave the house, without affecting the playlist playback.

When a control point has a display and wants to show meta-data of the currently playing

resource it can:
e subscribe to AVTransport events so it always knows the current transport state and tr
information

e use CurrentTrackURI to obtain meta-data of the currently playing track via
ContentDirectory::Search() action of the ContentDirectory service

ack

the
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e use CurrentTrackMetaData to obtain any meta-data of the currently playing track from the
AVTransport service directly

Whether an AVTransport implementation can deal with relative URLs that may be present
inside a playlist file is device-dependent.

3 XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
conacV/arcorons

<major>1l</major>

<minor>0</minor>
</specVersion>
<actionList>

<action>

<name>SetAVTransportURI</name>

<argumentList>

<argument>
<name>IlnstancelD</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentURI</name>
<direction>in</direction>
<relatedStateVariable>
AVTransportUrlI
</relatedStateVariable>

</argument>

<argument>
<name>CurrentURIMetaRdta</name>

<direction>in</diregtion>

<relatedStateVariahle>
AVTransportURMetaData

</relatedStateMariable>

</argument>

</argumentList>
</action>

<action>
<name>SetNéxtAVTransportURI</name>

<argumentiist>
<anpgument>

<hame>InstancelD</name>
<direction>in</direction>
<relatedStateVariable>
A ARG _TYPE_ InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>NextURI</name>
<direction>in</direction>
<relatedStateVariable>
NextAVTransportURI
</relatedStateVariable>

</argument>

<argument>
<name>NextUR IMetaData</name>

<direction>in</direction>

<relatedStateVariable>
NextAVTransportURIMetaData

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
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<name>GetMedialnfo</name>

<argumentList>

<argument>
<name>IlnstancelD</name>

<direction>in</direction>

<relatedStateVariable>
A_ARG_TYPE_InstancelD

</relatedStateVariable>

</argument>
<argument>

<name>NrTracks</name>
<direction>out</direction>

29341-4-10 © ISO/IEC:2011(E)

NS

‘SS) </argument>
@)

<retatedStatevarTabie>
NumberOfTracks
</relatedStateVariable>

</argument>
<argument>

<name>MediaDuration</name>
<direction>out</direction>
<relatedStateVariable>
CurrentMediaDuration
</relatedStateVariable>

</argument>

<argument>
<name>CurrentURI</name>

<direction>out</direction>
<relatedStateVariable>
AVTransportURI
</relatedStateVariable>
</argument>

<argument>

<name>CurrentURIMetaData</Qg$g;>
<direction>out</direction>\)
<relatedStateVariable> N)
AVTransportURIMetaData
</relatedStateVariablé>

</argument> ~§\

<argument> Q@
<name>NextURI</g§Me>

<direction>o direction>

<relatedStateVariable>
NextAVInhansportURI

</relatedStateVariable>

</argument>~"

Q’ NextAVTransportURIMetaData
Q </relatedStateVariable>

<argument>
<name>PlayMedium</name>

<direction>out</direction>

<relatedStateVariable>
PlaybackStorageMedium
</relatedStateVariable>
</argument>
<argument>
<name>RecordMedium</name>
<direction>out</direction>
<relatedStateVariable>
RecordStorageMedium
</relatedStateVariable>

</argument>
<argument>

<name>WriteStatus</name>

<direction>out</direction>

<relatedStateVariable>
RecordMediumWriteStatus
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</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetMedialnfo Ext</name>

<argumentList>
<argument>

<name>InstancelD</name>
<direction>in</direction>
<relatedStateVariable>

A ARG_TYPE_InstancelD

</TeiatedStatevartatie>
</argument>

<argument>
<name>CurrentType</name>

<direction>out</direction>
<relatedStateVariable>
CurrentMediaCategory
</relatedStateVariable>
</argument>
<argument>
<name>NrTracks</name>
<direction>out</direction>
<relatedStateVariable>
NumberOfTracks
</relatedStateVariable>

</argument>
<argument>

<name>MediaDuration</name> Q
<direction>out</direction> <:>
<relatedStateVariable>
CurrentMediaDuration \\
</relatedStateVariable> $\\>

</argument> y:gb

<argument> Q
<name>CurrentURI</Q§mg>

<direction>gg£</§§§ ction>

<relatedStateVa ble>
AVTranspor€yRI

</relatedStatéVariable>

</argument> ~\Q‘
<argument>g;>

<name>CurrentURIMetaData</name>
<di tion>out</direction>
tedStateVariable>

;=" AVTransportURIMetaData
ZX/relatedStateVariable>

argument>
OQ?argument>
<name>NextURI</name>

st; <direction>out</direction>
NS

<relatedStateVariable>
NextAVTransportURl

</relatedStateVariable>

</argument>
<argument>

<name>NextUR IMetaData</name>
<direction>out</direction>
<relatedStateVariable>
NextAVTransportURIMetaData
</relatedStateVariable>

</argument>
<argument>

<name>PlayMedium</name>
<direction>out</direction>
relatedStateVariable>
PlaybackStorageMedium
</relatedStateVariable>

</argument>
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