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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-1: Audio Video Device Control Protocol — Level 2 —
Audio Video Transport Service

FOREWORD

9)

IEC
patg

ISO

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commissian)
the specialized system for worldwide standardization. National bodies that are members of I13©-.or
participate in the development of International Standards. Their preparation is entrusted (o -tech
committees; any ISO and IEC member body interested in the subject dealt with may participate in
preparatory work. International governmental and non-governmental organizations liaising with-1SO and
also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical ¢ommittee, ISO/IEC
1. Draft International Standards adopted by the joint technical committee are circulated to national bodie
voting. Publication as an International Standard requires approval by at least(5)% of the national bo
casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters ‘éxpress, as nearly as possibldg,

international consensus of opinion on the relevant subjects since each technical committee has representa
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, IEC or ISO cannot be held responsibl
the way in which they are used or for any misinterpretatiomby/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 extent possible in their national and regional publicati
Any divergence between any ISO/IEC publication.'@nd the corresponding national or regional publication sh
be clearly indicated in the latter.

ISO and IEC provide no marking procedufé to indicate their approval and cannot be rendered responsibl
any equipment declared to be in conformity with an ISO/IEC publication.

All users should ensure that they, have the latest edition of this publication.

No liability shall attach to AE€>or ISO or its directors, employees, servants or agents including indivi
experts and members of their technical committees and IEC or ISO member bodies for any personal in
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (inclu
legal fees) and expenSes ‘arising out of the publication of, use of, or reliance upon, this ISO/IEC publicatig
any other IEC, ISQ.ar ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publication
indispensablé_for the correct application of this publication.

and ISO\draw attention to the fact that it is claimed that compliance with this document may involve the ug
nts as§ indicated below.
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and”lEC take no position concerning the evidence, validity and scope of the putative patent rights. The hol

Hers

of the putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statements of the holders of the putative patent rights are registered with IEC and ISO.

Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Intel Corporation

Standards Licensing Department
5200 NE Elam Young Parkway
MS: JFS-98

USA - Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below:
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6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 / US;
10/783 524 /US

Information may be obtained from:
Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

Philips International B.V. has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Philips International B.V. — [P&S
High Tech campus, building 44 3A21
NL — 5656 Eindhoven

NXH B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained from:

NXP B.V. (NL)

High Tech campus 60

NL — 56656 AG Eindhoven

Matgushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained from:

Matsushita Electric Industrial Co. Ltd.
1-3-7 Shiromi, Chuoh-ku

JP — Osaka 540-6139

Hewlett Packard Company has informed IEC and ISO that if_has patent applications or granted patents as ligted
belgw:

5 956 487 / US; 6 170 007 / US; 6 139 177 /US; 6 529 936 / US; 6 470 339 / US; 6 571 388 / US; 6[205
466 / US

Infofmation may be obtained from:

Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304

Sanjsung Electronics Co. Ltd. hds informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained\from:

Digital MediarBusiness, Samsung Electronics Co. Ltd.

416 Maetan-3-Bong, Yeongtang-Gu,

KR — Suwon City 443-742

Atteption is drawn to the possibility that some of the elements of this document may be the subject of patent rights

othgr than.those identified above. IEC and ISO shall not be held responsible for identifying any or all such pgtent
rights.

|SOHEE-2093444—40-was—prepat d-by-URrRmplementors—Corporation-and-adopted—underthePRASprecedurd, by
vy Pt

peroSTey T L P A
joint technical commlttee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodles of
ISO and IEC.

The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) 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.
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ORIGINAL UPNP DOCUMENTS
(informative)

Reference may be made in this document to original UPnP documents. These references are retained in order to
maintain consistency between the specifications as published by ISO/IEC and by UPnP Implementers Corporation.
The following table indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPnP Document Title
UPnP Device Architecture 1.0

ISO/IEC 29341 Part
ISO/IEC 29341-1

UPNP Basic:1 Device

UPNP AV Architecture:1

UPNnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

UPNP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPNP RenderingControl:1 Service
UPNnP MediaRenderer:2 Device
UPNP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

UPnP ConnectionManager:2 Service
UPnP ContentDirectory:2 Service
UPNP RenderingControl:2 Service
UPNP ScheduledRecording:1

UPnNP DigitalSecurityCamera:1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

UPnNP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPnP HVAC_System:1 Device

UPNnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPNP HouseStatus:1 Service

UPnP HVAC_SetpointSchedulei Service
UPnP TemperatureSensor: 1¢(Séervice

UPnP TemperatureSetpoinit:1 Service
UPnP HVAC_UserOperatingMode:1 Service
UPnP BinaryLight:1 Device

UPNnP DimmableLight:1 Device

UPNnP Dimming:4.Service

UPNP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device
UPnP{ANDevice:1 Device

UPnP WANDevice:1 Device
UPnP“WANConnectionDevice:1 Device
UPNRP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPNP Layer3Forwarding:1 Service

UPnP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlnterfaceConfig:1 Service

LURRPR VAVANNDSL L inkCanfin-1 Saonica

ISO/IEC 29341-2
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4-2
ISO/IEC 29341-4:3
ISO/IEC 29341:4-4
ISO/IEC 29341+4-10
ISO/IEC29341-4-11
ISO/IEC29341-4-12
ISOMEC29341-4-13
ISOHEC 29341-4-14
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15

ISOUEC 20241 .8 .16

J
UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnNP Printer:1 Device
UPnP Scanner:1.0 Device
UPnP ExternalActivity:1 Service
UPnP Feeder:1.0 Service
UPnP PrintBasic:1 Service
UPnP Scan:1 Service
UPnP QoS Architecture:1.0
UPnP QosDevice:1 Service
UPNnP QosManager:1 Service
UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2
UPnP QOS v2 Schema Files

ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
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UPnP Document Title

UPnP QosDevice:2 Service

UPNnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIClientDevice:1 Device
UPnP RemoteUIServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

29341-4-10 © ISO/IEC:2008(E)

ISO/IEC 29341 Part

ISO/IEC 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-12-1

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
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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 CD players, VCRs and MP3 players. A minimal
implementation of this service can be used to control tuners.

Thelservice type is related to the ConnectionManager service type, which describes A/V connection setup
prog¢edures, and the ContentDirectory service, which offers meta-information about the resource stored‘on the
media. AVTransport also offers an action to retrieve any meta-data embedded in the resource itself:

Thig 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 key words “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,?<SHALL NOT,” “SHOULD,”
“SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL™ in this specification are to be
interpreted as described in [RFC 2119].

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

PROHIBITED - The definition or behavior is an absolufe prohibition of this specification. Opposite|of
REQUIRED.

CONDITIONALLY REQUIRED — The definition*or behavior depends on a condition. If the specifi
condition is met, then the definition or behavior'is REQUIRED, otherwise it is PROHIBITED.

CONDITIONALLY OPTIONAL — The, definition or behavior depends on a condition. If the specifigd
condition is met, then the definition orbehavior is OPTIONAL, otherwise it is PROHIBITED.

194
o,

These keywords are thus capitalized when used to unambiguously specify requirements over protocol
and application features and bélhiavior that affect the interoperability and security of implementations|
When these words are not eapitalized, they are meant in their natural-language sense.

e  Strings that are to be taken literally are enclosed in “double quotes”.
e  Words that are emphasized are printed in italic.

e Keywords that are defined by the UPnP AV Working Committee are printed using the forum character
style.

e Keywords that are defined by the UPnP Device Architecture are printed using the arch character styje.

€, .9

e A double colon delimiter, “::”, signifies a hierarchical parent-child (parent::child) relationship betw¢en
the two Obj ects separated by the double colon. This dehmlter is used in multiple contexts, for example:

1.21 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 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
state variables and output arguments be represented as “0” and “1”.

For XML Schema defined Boolean data types, it is strongly RECOMMENDED to use the value “0” for false,
and the value “/” for true. However, when used as input properties, the values “false”, “true” may also be
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encountered and MUST be accepted. Nevertheless, it is strongly RECOMMENDED that all properties be
represented as “0”” and “/”.

1.2.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings that MUST be independently
identifiable and extractable for other processing. This requires the definition of appropriate substring delimiters
and an escaping mechanism so that these delimiters can also appear as ordinary characters in the string and/or its
independent substrings. This document uses embedded strings in two contexts — Comma Separated Value (CSV)
lists (see Section l 3.1, “Comma Separated Value (CSV) L1sts”) and property values in search criteria strings.
Escapia avention he ba characte character code U=005C), as follows:

a. Backslash (“\”) is represented as “\\”” in both contexts.

(132

Comma (“,”) is
1. represented as “\,” in individual substring entries in CSV lists
2. not escaped in search strings
c. Double quote (“*”) is
1. notescaped in CSV lists
2. not escaped in search strings when it appears as the start or end delimiter’of a property value

3. represented as “\”” in search strings when it appears as a characteithdt is part of the property vaJue

1.2.3 Extended Backus-Naur Form

Ext¢nded Backus-Naur Form is used in this document for a formal syntax description of certain constructs. The
usage here is according to the reference [EBNF].

1.2{3.1 Typographic conventions for EBNE

Norj-terminal symbols are unquoted sequences of-characters from the set of English upper and lower casq
lettdrs, the digits “0” through “9”, and the hyphen,(€>"). Character sequences between ' single quotes
are ferminal strings and MUST appear literally in\valid strings. Character sequences between (*comment
delimiters*) are English language definitions or supplementary explanations of their associated symbolg.
White space in the EBNF is used to separaté elements of the EBNF, not to represent white space in valid strirlgs.
White space usage in valid strings is deSeribed explicitly in the EBNF. Finally, the EBNF uses the following
opefators:

Table 1-1:  EBNF Operators

Operator = Semantics

definition — the non-terminal symbol on the left is defined by one or more alternative
s€quences of terminals and/or non-terminals to its right.

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

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

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

[ ] optional — the expression between the brackets is optional.

() grouping — groups the expressions between the parentheses.

- character range — represents all characters between the left and right character operands
inclusively.
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1.3

Derived Data Types

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

1.3.1

Comma Separated Value (CSV) Lists

The UPnP AV services use state variables, action arguments and properties that represent lists — or one-

dimpnsional arrays — of values. The UPnP Device Architecture, Version 1.0 [DEVICE], does not provide fer

eithpr an array type or a list type, so a list type is defined here. Lists MAY either be homogeneous (all values pre

the fame type) or heterogeneous (values of different types are allowed). Lists MAY also consist of repeated
occyirrences of homogeneous or heterogeneous subsequences, all of which have the same syntax and\semanti
(same number of values, same value types and in the same order). The data type of a homogeneous-list is stri
or xkd:string and denoted by CSV (x), where x is the type of the individual values. The data typ€ of a
hetgrogeneous list is also string or xsd:string and denoted by CSV (x, y, z), where x, y and\z are the types of t
indiyvidual values. If the number of values in the heterogeneous list is too large to show-edch type individually]
that|variable type is represented as CSV (heterogeneous), and the variable descriptién includes additional
information as to the expected sequence of values appearing in the list and their, dorresponding types. The dat
typq of a repeated subsequence list is string or xsd:string and denoted by CSM{«, y, z}), where x, y and z arg
typgs of the individual values in the subsequence and the subsequence MAY be repeated zero or more times.

A list is represented as a string type (for state variables and action arguments) or xsd:string type (for
properties).

Commas separate values within a list.

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

Boolean values are represented in state variable and action argument CSVs as either “0” for false or
for true. These values are a subset of the defined Boolean data type values specified in [DEVICE]: 0}
false, no, 1, true, yes.

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

Escaping conventions for the'comma and backslash characters are defined in Section 1.2.2, “Strings
Embedded in Other Strings™.

White space before, aftet, or interior to any numeric data type is not allowed.

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

‘1”

arc
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Table 1-2: CSV Examples

Type refinement Value Comments

of 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

CSY (xsd:Boolean)

CSY (string) or “Smith\, Fred,Jones\, Davey” List of 2 names,

CSY (xsd:string) “Smith, Fred” and
“Jones, Davey”

CSY (i4,string,ui2) “-29837, string with leading blanks,0” Note that the second value

or SV (xsd:int, is “ string with leading

xsdjstring, blanks?’

xsdjunsignedShort)

CSY (i4) or “3,4” Tllegal CSV. White space

CSY (xsd:int) 1S not allowed as part of
an integer value.

CSY (string) or . List of 3 empty string

CSY (xsd:string) values

CSY (heterogeneous) | “Alice,Marketing,5,Sue,R&D,21,DayesFinance,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
UE[’ specifications make extensive use of XML namespaces. This allows separate DCPs, and even separate
D

conjponents of an individual DCP, to be designed independently and still avoid name collisions when they share
XML documents: Every name in an XML document belongs to exactly one namespace. In documents, XML
nanjes appear.in one of two forms: qualified or unqualified. An unqualified name (or no-colon-name) containg no
colgn (*<”) characters. An unqualified name belongs to the document’s default namespace. A qualified name |is
two|ne<colon-names separated by one colon character. The no-colon-name before the colon is the qualified
name’s namespace prefix, the no-colon-name after the colon is the qualified name’s - local” name (meaning local
to the namespace identified by the namespace prefix). Similarly, 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 unique. 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.
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All AV object properties are represented in XML by element and attribute names, therefore, all property names
belong to an XML namespace.

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.

All of the namespaces used in this specification are listed in the Tables “Namespace Definitions” and “Schema-
relafed-Information”FEor-each-such-namespaceTFable “Namespace Defnitions” givesa briel deseripton of

it, ifs name (a URI) and its defined “standard” prefix name. Some namespaces included in these tables are hof]

any), its schema file name, versioning information (to be discussed in more detail below), 'anhd links to the entfies

Schema language itself make it difficult for the UPnP-defined schemasyto accurately represent all details of
the hamespace definitions. As a result, the schemas will validate many XML documents that are not valid
accgrding to the specifications.

Thel Working Commiittee expects to continue refining these schemas after specification release to reduce the
nunjber of documents that are validated by the schemas while-violating the specifications, but the schemas will
still|be informative, supporting documents. Some schemasmight become normative in future versions of the
spegifications.
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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 in AV [AV-XSD]
schemas
avs: urn:schemas-upnp-org:av:avs Common structures for use in AV [AVS-XSD]
schemas
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-gvent: | urn:schemas-upnp-org:metadata-1-0/AVT/ Evented LastChange state variable for [AVT]
AVTransport
didl-Jite: urn:schemas-upnp-org:metadata-1-0/DIDL- Structure and metadata for [CDS]
Lite/ ContentDirectory
res-efent: | urn:schemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state variable for [RCS]
RenderingControl
SIS: urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording
srs-epent: | urn:schemas-upnp-org:av:srs-event Evented LastChange state variable for [SRS]
ScheduledRecording
upnp: urn:schemas-upnp-org:metadata-1-0/upnp/ Metadata for ContentDitectory [CDS]
Externally defined namespa%s O
de: http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd: http://www.w3.0rg/2001/XMLSchema XML Scliema Language 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
Xsi: http://www.w3.0rg/2001/XMLSchema- XME-Schema Instance Document schema | Sections 2.6 & 3.2.7 of
instance [XML SCHEMA-1]
xml: http://www.w3.org/XML/1998/namespace The “xml:” Namespace [XML-NS]
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Table 1-4: Schema-related Information

Standard Relative URI and File
Name- Name

space e Form 1
Prefix e Form 2 Valid Root Element(s) Schema Reference

AV Working Committee Defined Namespaces

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

e av-vn.xsd

avs: o avs-vn-yyyymmdd.xsd <Features> [AVS-XSD]

o avs-vnxsd <stateVariableValuePairs>

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

e avdt-van.xsd

avt-event: | e avt-event-vn-yyyymmdd.xsd | <Event> [AVT-EVBNT-XSD]

e avt-event-vn.xsd

didl-Jite: | e didl-lite-vn-yyyymmdd.xsd | <DIDL-Lite> [DIDL-LITE-XSD]

o didl-lite-vn.xsd

rcs-efent: | e rcs-event-va-yyyymmdd.xsd | <Event> [RCS-EVENT-XSD]

e rcs-event-va.xsd

sIs: o srs-van-yyyymmdd.xsd <srs> [SRS-XSD]

o srs-van.xsd

srs-efent: | e  srs-event-va-yyyymmdd.xsd | <StateEvent> [SRS-EVENT-XSD]

e srs-event-va.xsd

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

e upnp-vn.xsd

Extem\@befmed Namespaces

de: Absolute URL: http://dublincore.org/sehemas/xmls/simpledc20021212.xsd [DC-XSD]

xsd: n/a gschema> [XMLSCHEMA-XSD]
Xsi: n/a n/a

xml: n/a [XML-XSD]

1.4.1 Namespace Prefix Requirements

Thefe are many o¢eurrences in this specification of string data types that contain XML names (property nameg).
These XML naixies in strings will not be processed under namespace-aware conditions. Therefore, all
occyirrences ‘in-thstance 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
dev]cestMUST use namespace-aware XML processors [ XML-NMSP] for both reading and writing. As allowg¢d
by [XMENMSPthemamespace prefixesused mamr mstamcedocunent arcat the-sotediseretromrofthe
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. It is strongly RECOMMENDED that all devices use these
standard prefixes for all instance documents to avoid confusion on the part of both human and machine readers.
These standard prefixes are used in all descriptive text and all XML examples in this and related UPnP
specifications. Also, each individual specification may assume a default namespace for its descriptive text. In that
case, names from that namespace may appear with no prefix.

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

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace prefixes are never used with
AV Working Committee defined attribute names.
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Table 1-5:  Default Namespaces for the AV Specifications

AVTransport:2 avt-event:

ConnectionManager:2 n/a

ContentDirectory:2 didl-lite:

MediaRenderer:2 n/a

MediaServer:2 n/a

RenlderingControl:2 rcs-event:

SchgduledRecording: 1 sts:

1.4.2 Namespace Names, Namespace Versioning and Schema Versioning

Eac

Ino
nan
defi]
timg
The]
doc

Nan
nan
be
doc
diff
conj
Tab,
schd

h namespace that is defined by the AV Working Committee is named by a URN.

rder to enable both forward and backward compatibility, the UPnP TC has establiShed the general policy
espace names will not change with new versions of specifications, even when theispecification changes th
hition of a namespace. But, namespaces still have version numbers that reflect.definitional changes. Each

the definition of a namespace is changed, the namespace’s version number i§ incremented by one.
refore, namespace version information must be provided with each XMUL/instance document so that the
iment’s receiver can properly understand its meaning. This is achjeved by the following rules:

the Gregorian calendar that the schema is released.

For example, the new version numbers of the pre=existing “DIDL-Lite” and “upnp” schemas are “2”
b
Versions for new schemas, such as “srs” are /51"

For each schema, the version-date will appear in two places:

1. Inthe schema file name, according to the naming structure shown in Table 1-4, “Schema-related
Information”.

2. As the value of the vexrgion attribute of each schema’s schema root element.

hespaces are referenced in both'schema and XML instance documents by namespace name. The namespag
e appears as the value of an xm1lnsg attribute. The xm1ns attribute also declares a namespace prefix that
sed to qualify names frem each namespace. Schemas are referenced in both schema and XML instance

hments by URI in the schemaLocation attribute. See section 1.4.3, “Namespace Usage Examples” . T|

mon base pathiof “http://www.upnp.org/schemas/av/”. Each schema URI has two unique relative forms (§
le 1-4, “Schéma-related Information™), according to which version of a namespace and its representative
ma is efunterest. The allowed relative URI forms are:

14, sc¢hema-root-name “-v” version-date

e Every release of a schema is identified by a version number-and date of the form “n-yyyymmdd”, whe
n corresponds to the namespace definition version nupiber and yyyymmdd is the year, month and day] i

prent forms of URT-are available, each with a different meaning. All UPnP AV-defined schema URIs shar¢

hat

[¢]

[¢]

will

(WO

where version-date is a full version-date of the form n-yvyvymmdd This form references the schema

whose “root” name (typically the standardized prefix name used for the namespace that the schema
represents) and version-date match schema-root-name and version-date, respectively.

2. schema-root-name “-v” version

where version is an integer representing the namespace’s version number. This form references the most
recent version of the schema whose root name and namespace version number match schema-root-name

and the version, respectively.

Usage rules for schema location URIs are as follows:

e All instance documents, whether generated by a service or a control point, MUST use Form 1.

e All UPnP AV published schemas that reference other UPnP AV schemas will also use Form 1.

e Validation of XML instance documents in UPnP AV systems potentially serves two purposes. The first

is based on standard XML and XML Schema semantics: the document’s creator asserts that the
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The,
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instince document.

<?3
<ST
X
Xn
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for Jhe schemas that need to be located for this instance document.

document is syntactically correct with respect to the referenced schema. The receiving processor can
confirm this with a validating parser that uses the referenced schema(s). The second is based on UPnP
AV namespace semantics. The receiving processor knows that the XML instance document is supposed
to conform to one or more specific UPnP AV specifications. Since the second context is actually the
more important context for instance document processing, the receiving processor MAY validate the
instance document against any version of a schema that satisfies its needs in assessing the acceptability
of the received instance document.

1.4.3 Namespace Usage Examples

hen o on tributefo M Q ome om-the XM hemadnstance

espace “http:://www.w3.0rg/2002/XMLSchema-instance”. A single occurrence of the attribute can dedlarg
ocation of one or more schemas. The schemaLocation attribute value consists of a whitespace(separa
bf values: namespace name followed by its schema location URL. This pair-sequence is repeated.agmnecesp

mple 1:

ple DIDL-Lite XML Document. This document assumes version-date 2-20060531 of the “didl-lite:”
espace/schema combination and (a possible later) version 2-20061231 of “upnp;2X.The lines with the gray
kground show how to express this versioning information in the instance document.

ml version="1.0" encoding="UTF-8"?>

DL-Lite

lns:dc="http://purl.org/dc/elements/1.1/"
lns="urn:schemas-upnp-org:metadata-1-0/DIDL Inte/"
lns:upnp="urn:schemas-upnp-org:metadata-1-0/4upnp/"
lns:xsi="http://www.w3.0rg/2001/XMLSchemé&-instance"
i:schemalocation="

urn:schemas-upnp-org:metadata-1-0/DIDk-Lite/
http://www.upnp.org/schemas/av/didl~1lite-v2-20060531.xsd

urn:schemas-upnp-org:metadata-1-0/tpnp/
http://www.upnp.org/schemas/av/dpnp-v2-20061231.xsd">
<item i1id="18" parentID="13" restricted="0">

</item>

IDL-Lite>

mple 2:

ple srvs XML Document, This document assumes version 1-20060531 of the “srs:” namespace/schema
bination. Again, the lines\with the gray background show how to express this versioning information in the

ml versions"I.0" encoding="UTF-8"?>

S

Ins="urnsschemas-upnp-org:av:srs"
lns:xs8f="http://www.w3.0rg/2001/XMLSchema-instance"
i:sgchemalocation="

ukn: schemas-upnp-org:av:srs

hitton. / /e uonn oralcchamao /oxzr/ora o721 200605371 ~aodn
I 77 Jd i o I 4 7 7

</s

rs>

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 in [DEVICE],
Section 2.5, “Description: Non-standard vendor extensions”.
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2 Service Modeling Definitions

21 ServiceType

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

urn:schemas-upnp-org:service: 4V Transport:2

2.2 State Variables

Table 2-6: State Variables

Variable Name Allowed Value Default

Value

TrapsportState R string See Table 2-7

TrapsportStatus R string “OK”,
“ERROR_OCCURRED”,
vendor-defined

CuryentMediaCategory R string See Table 2-8

PlaybackStorageMedium R string See Table 2-9
RecprdStorageMedium R string See Table 29
PoskiblePlaybackStorageMedia | R string CSVZX(string)

PoskibleRecordStorageMedia R string CSY (string)

CuryentPlayMode R string See Table 2-10 “NORMAL”
TrapsportPlaySpeed R string See Section 2.2.9 “1”
RecprdMediumWriteStatus R string See Table 2-11
CuryentRecordQualityMode R string See Table 2-12

PoskibleRecordQualityModes R string CSV (string)
NumberOfTracks R ui4 See Table 2-13
CuryentTrack R ui4 See Table 2-14
CuryentTrackDuration R string
CuryentMediaDuaiation R string
CuryentTrackMetaData R string

Curyemt FeackURI R string

AV FronsporttRE iy string
AVTransportURIMetaData R string
NextAVTransportURI R string
NextAVTransportURIMetaData | R string
RelativeTimePosition R string
AbsoluteTimePosition R string
RelativeCounterPosition R i4
AbsoluteCounterPosition R ui4
CurrentTransportActions @) string CSV (string)

See Table 2-15
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Variable Name R/O1 Data Allowed Value Default Eng.
Type Value Units

LastChange R string

DRMState @) 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 [0} string

A_ARG TYPE ServiceType [0} string

A_ARG TYPE ServicelD [0} string

A_ARG _TYPE_ o string

StatpVariableValuePairs

A_ARG _TYPE_ [0) string CSV (string)

StateVariableList

Nonl-standard state variables X TBD TBD TBD TBD

implemented by a UPnP vendor
go Nere

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

2 SV 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: allowedValuelList for TransportState

Value R/O

“STPPPED” R

“PLAYING” R

“TRUNSITIONING” R

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

“PAUSED _RECORDING™ REQUIRED if both Pause() and Record()
actions are implemented

“RECORDING? REQUIRED if Record() action is
implemented.

“NO MEDI4_PRESENT” [0}

Venfox>defined

Table 2-8: allowedValuelList for CurrentMediaCateqory

Value R/O
“NO_MEDIA” R
“TRACK_AWARE” R
“TRACK_UNAWARE” R
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Table 2-9: allowedValueList for PlaybackStorageMedium and RecordStorageMedium

— 25—

Value R/O Description

“UNKNOWN” o Unknown medium

“Drr o Digital Video Tape medium

“MINI-DV” [0} Mini Digital Video Tape medium

“VHS” o VHS Tape medium

“W-VHS” [0} W-VHS Tape medium

“S-VHS” 0] Super VHS Tape medium

“D-VHS” o Digital VHS Tape medium

“VHSC” o Compact VHS medium

“VIDEOS” o 8 mm Video Tape medium

“HIB” 0] High resolution 8 mm Video Tape/medium
“Cl)-ROM” [0} Compact Disc-Read Only Memory medium
“CI-DA4” 0] Compact Disc-Digital. Addio medium
“Cl-rR” o Compact Disc-Recordable medium
“Cl)-RW> o Compact Disé<Réwritable medium
“VIDEO-CD” o Video Comipact Disc medium

“SACD” 0] SuperAudio Compact Disc medium
“MBP-AUDIO” o Mini Disc Audio medium
“MD-PICTURE” o Mini Disc Picture medium

“DUD-ROM” o DVD Read Only medium

“DWD-VIDEQ” 0] DVD Video medium

“DUD+R” Q DVD Recordable medium

“DWD-R” [0} DVD Recordable medium

“DUD+RW” o DVD Rewritable medium

“DUD-RW” o DVD Rewritable medium

“DUD-RAM” o DVD RAM medium

“DWD-AUDIOX 0] DVD Audio medium

“DAT” o Digital Audio Tape medium

Lo o Laser Disk medium

“HDD” o Hard Disk Drive medium

“MICRO-MV> o Micro MV Tape medium

“NETWORK” o Network Interface medium

“NONE” o No medium present

“NOT IMPLEMENTED” [0} Medium type discovery is not implemented
“SD” [0} SD (Secure Digital) Memory Card medium
“PC-CARD” o PC Card medium

“MMC o MultimediaCard medium

“CF” o Compact Flash medium
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Value R/O Description

“BD” o Blu-ray Disc medium
“MS” o Memory Stick medium
“HD_DVD” o HD DVD medium
Vendor-defined X

Table 2-10: allowedValuelList for CurrentPlayMode

Valiic

RIC
“NQRMAL” R
“SHUFFLE” (@)
“RHPEAT ONE” o
“RHPEAT ALL” o
“RANDOM” (@)
“DIRECT I~ (@)
“INYRO” (@)
Venlor-defined

Table 2-11: allowedValuelList for RecordMediumWriteStatus

Value R/O
“WRITABLE” 0
“PROTECTED” O
“NAOT WRITABLE” 0
“UNKNOWN” @)
“NAT IMPLEMENTED” @)
Venflor-defined

Tahle 2-12: allowedValueList for CurrentRecordQualityMode

Value R/O
“0:-4P” (@)
“1:A4P” (@)
“2:.4P” (@)
“0-BASIC” (@)
“1:MEDIUM” @)
“2:HIGH” (@)
“NOT IMPLEMENTED” o
Vendor-defined

Table 2-13: allowedValueRange for NumberOfTracks

Value R/O
minimum 0 R
maximum | vendor-defined R
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Table 2-14: allowedValueRange for CurrentTrack
Value R/O
minimum 0 R
maximum | vendor-defined R
step 1 R
Table 2-15: allowedValuelList for CurrentTransportActions
VERE R/C
“PLMY" R
‘STOP” R
“PAUSE” REQUIRED if Pause() action is implemented.
Prohibited otherwise.
“SEEK” R
“NEXT" R
“PREVIOUS” R
“REICORD’ REQUIRED if Receord() action is implemented.
Prohibited othetwise.
Venlor-defined
Tahle 2-16: allowedValuelList for DRMState
Value R/O
“OR” R
“UNKNOWN” @)
“PROCESSING CONTENT KEY” @)
“CAONTENT KEY FAILURE” [0)
“ANTEMPTING AUTHENTICATION” 0]
“FAILED AUTHENTICATION” [0
“NQT AUTHENTICATED” [0)
“DHRVICE_REVOCHIION” [0}
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Table 2-17: allowedValuelList for A ARG TYPE SeeklMode

Value R/O

“TRACK_NR” R

“ABS_TIME” [0)

“REL_TIME” [0)

“ABS COUNT” @)

“REL_COUNT” [0}

“CHANNEL _FREQ” [0)

“TAPE-INDEX” 0

“RHL_TAPE-INDEX” [0)

“FRAME” (@)

“RHL _FRAME” 0

Venflor-defined

221 TransportState

Thig state variable forms the core of the AVTransport service. It defines‘the conceptually top-level state of th¢
trangport, for example, whether it is playing, recording, etc. Device vendors do not need to implement all allo

valy

The]
alre
diffs
outf

Not
ther]

Dev
sem)
tran

es of this variable, for example, non-recordable media will net implement the “RECORDING” state.

“PAUSED RECORDING” state is different from the “SFOPPED” state in the sense that the transport is

erent from the “PAUSED RECORDING” state in thessense that in case the media contains video, it indica
ut of a still image. The other TransportState valugs are self explanatory.

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

ice vendors are allowed to implement-additional vendor-defined transport states. However, since the
antic meaning of these transport states is not specified, control points that find a AVTransport service in 4
sport state that they do not undefstand should refrain from interacting with that AVTransport service (for

example, forcing the service int¢ the “STOPPED?” state). Rather, they should wait until the service transits ba

into

2.2
Dur

a transport state that they understand.

.2 TransportStatus

Ing operation,0f'the AVTransport service, asynchronous errors may occur that cannot be returned by a

norinal action-Eor example, some time after playback of a stream has been started (via SetA VTransportURI()

Play
The
K‘ER

hdy prepared for recording and may respond faster or more accurate. The “PAUSED PLAYBACK” state if

wed

b

tes

HUSC

k

and

() actiens); there may be network congestion or server problems causing hiccups in the rendered media.
5e types of situations can be signaled to control points by setting this state variable to value
ROB OCCURRED”. More specific error descriptions MAY also be used as vendor extensions. The valug

of

TransporiState atter an error has occurred 1s implementation-dependent; some implementations 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” after an error situation is also implementation dependent.

2.2

3 CurrentMediaCategory

This state variable indicates whether the current media is track-aware (both single and multi-track) or track-
unaware (e.g. VHS-tape). The semantics of state variables RelativeTimePosition, AbsoluteTimePosition,
RelativeCounterPosition, AbsoluteCounterPosition and of the Seek() action change, depending on this state

variable.
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2.2.4 PlaybackStorageMedium

This state variable indicates the storage medium of the resource specified by AV TransportURI. 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 variable is set to “NETWORK”. Device vendors MAY extend the specified 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.

2.2.5 RecordStorageMedium

Thig state variable indicates the storage medium where the resource specified by AV TransportURI willbe
recqrded 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.

Notp that this variable is not intended for signal- or content-formats such as MPEG2. Such type of informatiof is
exppsed by the ConnectionManager service associated with this service. If the service ifiplementation does n
support recording, then this state variable MUST be set to “NOT IMPLEMENTED.

—

2.2.6 PossiblePlaybackStorageMedia

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

2.2.7 PossibleRecordStorageMedia

Thig state variable contains a static, comma-separated list:.ef.storage media onto which the device can record.
RECOMMENDED values are defined in the allowed value list for state variable RecordStorageMedium. If the
serlice implementation does not support recording, thén this state variable MUST be set to
“NQT IMPLEMENTED”.

2.2.8 CurrentPlayMode

Thig state variable indicates the current play mode (for example, random play, repeated play, etc.). This notiop is
typipal for CD-based audio media, but is generally not supported by tape-based media. Value “D/RECT 1”
indipates playing a single track and then stop (don’t play the next track). Value “/NTRO” indicates playing a ghort
sample (typically 10 seconds_orso) of each track on the media. Other play mode values are self explanatory.

2.2.9 TransportPlaySpeed

Thig state variableis a string representation of a rational fraction that indicates the speed relative to normal
spe¢d. Exampleyvalues are “17, “1/2”, “2”, “-17, “1/10”, etc. Actually supported speeds can be retrieved from|the
AllgwedValueList of this state variable in the AVTransport service description. Value “1” is REQUIRED, value
“0”[is mot.allowed. Negative values indicate reverse playback.

2.2.10 RecordMediumWriteStatus

This state variable reflects the write protection status of the currently loaded media. “NOT WRITABLE” indicates
an inherent 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 currently write-protected (for example, a
protected VHS tape). If no media is loaded, the write status will be “UNKNOWN”. If the service implementation
does not support recording, then this state variable MUST be set to “NOT IMPLEMENTED”.

2.2.11 CurrentRecordQualityMode

This 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 level available in the device, from 0
(lowest quality) to n (highest quality). The label associated with the ordinal provides a human-readable indication
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of the ordinal’s meaning. If the service implementation does not support recording, then this state variable MUST
be set to “NOT IMPLEMENTED”.

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, [: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 quality 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
thls state variable MUST he set to S“NOT JAMDPT EAJENTED

2.213 NumberOfTracks

Thi§ state variable contains the number of tracks controlled by the AVTransport instance. If no resource is
assdciated with the AVTransport instance (via SetAVTransportURI()), and there is no default tesource (for
example, a loaded disc) then NumberOfTracks MUST be 0. Also, if the implementation is never able to
detgrmine the number of tracks in the currently selected media, NumberOfTracks MUST, be:set to 0. Otherwide, it
MUST be 1 or higher. In some cases, for example, large playlist, it may take a long tifue to determine the exa¢t
nunjber of tracks. Until the exact number is determined, the value of the state variabléds implementation
depgndent, for example, keeping it to 1 until determined or updating the value periodically. Note that in any cpse,
the AVTransport service MUST generate a LastChange event with defined moderation period when the expoged
valye is updated.

For track-unaware media, this state variable will always be set to 1. Far LD and DVD media, a track is definefl as
a chiapter number. For Tuners that provide an indexed list of channels/a track is defined as an index number i
such a list. This state variable has to be consistent with the resource identified by AV TransportURI. For example,
if AV TransportURI points to a single MP3 file, then NumberQOfFracks MUST be set to 1. However, if
AVl ransportURI points to a playlist file, then NumberOfTxacks MUST be equal to the number of entries in the
playlist.

2.2.14 CurrentTrack

If MumberOfTracks is 0, then CurrentTrack will be 0. Otherwise, this state variable contains the sequence
nunjber of the currently selected track, starting at value 1, up to and including NumberOfTracks. For track-
unapare media, this state variable is-always 1. For LD and DVD media, the notion of track equals the notion ¢f
chapter number. For Tuners that provide an indexed list of channels, the current track is defined as the curren
indgx number in such a list.

2.2.15 CurrentTrackDuration

Thig state variable ¢entains the duration of the current track, specified as a string of the following form:

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

whdre:

e |H¥/means one or more digits to indicate elapsed hours

e MM means exactly 2 digits to indicate minutes (00 to 59)

SS means exactly 2 digits to indicate seconds (00 to 59)

[.F+] means OPTIONALLY a dot followed by one or more digits to indicate fractions of seconds

[.FO/F1] means OPTIONALLY a dot followed by a fraction, with FO and F1 at least one 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.
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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”.

2.2.16 CurrentMediaDuration

This state variable contains the duration of the media, as identified by state variable 4V TransportURI. 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 SetA VTransportURI()), and there is no default content (for example, a loaded
hen rrentMedial Lo M besetto-00-00-00 Also-ifthe imbplementationis-never-able to

rmine the duration of the currently selected media, CurrentMediaDuration MUST be set to “00:00:0025If
the pptional fractional components are included, they MUST be set to either “0” or “0/<F1>". In some cases, fit
may| take a long time to determine the exact duration of the media. Until the exact duration is determined, the
valye of the state variable is implementation dependent, for example, keeping it to “00:00:00” or updating thg
valye periodically. Note that in any cases, the AVTransport service MUST generate a LastChange event with
defihed moderation period when the exposed value is updated. If the service implementation does not support
media duration information, then this state variable MUST be set to “NOT IMPLEMENTED”.

2.2.17 CurrentTrackMetaData

Thig 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 CurrentTrackUR
The|lmeta-data may have been extracted from state variable AV Transporl&RIMetaData, or extracted from the
resqurce binary itself (for example, embedded ID3 tags for MP3 audie). This is implementation dependent. If|the
serviice implementation does not support this feature, then this state variable MUST be set to
“NQT IMPLEMENTED”.

T~

2.2.18 CurrentTrackURI

Thig state variable contains a reference, in the 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, such as title and author information, via the
ContentDirectory service Browse() and/or Sedreh() action. In case the media does contain multi-track content|
but fhere is no separate URI associated with-each track, CurrentTrackURI MUST be set equal to

AVAransportURI.

2.2.19 AVTransportURI

Thig 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 (for example, a
playflist). In the single\itém case, the AVTransport will have 1 track and AVTransportURI is equal to
CuryentTrackUREJInthe collection of items case, the AVTransport will have multiple tracks, and

AV ransportUR{ will remain constant during track changes. The URI enables a control point to retrieve any
meth-data assoeiated with the AVTransport instance, such as title and author information, via the
ContentDirgetory service.

2.2.20 AVTransportURIMetaData

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 AV TransportURI.
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 4V TransportURI 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 service implementation does not support this feature, then this state variable MUST
be set to “NOT IMPLEMENTED”.
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Do not confuse transitions between AV TransportURI and NextAV TransportURI 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

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
NextAVTransportURI. 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”.

2.2.23 RelativeTimePosition

For track-aware media, this state variable contains the current position in the current track, in terms-of time,
measured from the beginning of the current track. The range for this state variable is from “00:00:00” to the
durgtion of the current track as indicated by the CurrentTrackDuration state variable. For tracksaware media, |this
stat¢ variable always contains a positive value.

For track-unaware media (e.g. a single tape), this state variable contains the position, in'terms of time, measured
from a zero reference point on the media. The range for this state variable 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, this state variable can be negative. Indeed, when the zero.réference point does not coindide
witl} the beginning of the media, all positions before the zero reference point.are expressed as negative values|

The|time format used for the RelativeTimePosition state variable is the same as for state variable
CuryentTrackDuration. If the service implementation does not support relative time-based position informatign,
then this state variable MUST be set to “NOT IMPLEMENTED<"

2.2.24 AbsoluteTimePosition

Thig state variable contains the current position, in‘tefms of time, measured from the beginning of the media. [Che
timg format used for the AbsoluteTimePosition state’variable is the same as for state variable
CuryentTrackDuration. The range for this state,variable is from “00:00:00” to the duration of the current media
as ipdicated by the CurrentMediaDuration-state variable. This state variable always contains a positive value

If tHe service implementation does not support any kind of position information, then this state variable MUST be
set o “NOT IMPLEMENTED *. Dévices that do not have time position information, but are able to detect
whdther they are at the end of the miedia MUST use special value “END OF MEDIA” when actually at the epnd,
and|the value “NOT IMPLEMENTED ” otherwise.

2.2.25 RelativeCounterPosition

Forltrack-awaremedia, this state variable contains the current position in the current track, in terms of a
dimpnsionless-eounter, measured from the beginning of the current track. The range for this state variable is ffom
0 to[the ¢ounter value that corresponds to the end of the current track. For track-aware media, this state varialjle
alwgy§€ontains 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 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 the service implementation does not support relative count-based position information, then this state variable
MUST be set to the maximum value of the i4 data type.
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2.2.26 AbsoluteCounterPosition

This state variable contains the current position, in terms of a dimensionless counter, measured from the
beginning of the loaded media. The allowed range for this variable is [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 media addresses to counter values to fit within the range allowed for this counter. If the service
implementation does not support absolute count-based position information, then this state variable MUST be set
to the value 2147483647.

Note: Although the data type for state variable AbsoluteCounterPosition is ui4, the range is restricted to [0,
Max(i4)] for backwards compatibility reasons.
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.27 CurrentTransportActions

state variable contains a comma-separated list of transport-controlling actions that can be suceessfully
ked for the current resource at this specific point in time. The list MUST contain a subset (including the
ty set) of the following action names: “Play”, “Stop”, “Pause”, “Seek”, “Next”, “Previous’and “Record”
tion, the list MAY be augmented by a subset of vendor-defined transport-controlling action names. For

ple, when a live stream from the Internet is being controlled, the variable may be anly “‘Play,Stop”. Whel
| audio CD is being controlled, the variable may be “Play,Stop, Pause,Seek, NextA¥evious”. This informat

be used, for example, to dynamically enable or disable play, stop, pause buttons, €tc., on a user interface.

.28 LastChange

state variable is used for eventing purposes to allow clients to reeeive meaningful event notifications
never the state of the AVTransport changes. Logically, it contaings)a list of pairs, one element being an
[ransport instance ID and the second element the name and.iew value of the state variable for that instang
format of the LastChange state variable is defined in [AVSISEVENT-XSD]. The LastChange state variab
ws the behavior of the LastChange state variable as déscribed in the RenderingControl Service Specifical
S], Section 2.2.1, “LastChange”.

.29 DRMState

state variable DRMState is required for the’AVTransport service on AV Media Renderers and Media Ser
implement the AVTransport service for the purpose of controlling the transport of DRM-controlled conte
Fespondingly, the DRMState state yariable must not be included in AVTransport service implementations
o control the transport of DRM<4controlled content.

DRMState state variable is used by instances of the AVTransport service to inform control points about
ess failures and other AV Ttansport instance state changes that may occur independently of AV Transport
ns. An authenticatigimyfailure for example, may be detected well after the completion of the
VTransportURI() agtion that triggered the authentication process. In this case, the DRMState state variab

set 1
The)
imp|
foll

0 “FAILED AUFHENTICATION” and evented to inform the control point.

detailed state-transition diagram associated with the values of the DRMState state variable is

wing recommendations for setting DRMState values in order to maintain maximum interoperability:

ementatieni-dependent. It is highly recommended that AVTransport service implementations adhere to th¢

n a
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o
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ion
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nt.
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Py The DRALState state zariableds set 1o “NOT ALITHENTICATED” upon A‘/Trqncpr\ﬁ mstance

initialization, allowing the AVTransport instance to indicate to the control point that authentication is

both required and has not yet occurred. The value of the DRMState state variable is also set to
“NOT AUTHENTICATED” to indicate an expiration, time-out, or some other condition that results i
transition to a non-authenticated state.

na

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 FAILURE” to inform the control point that a

content key needed to either start or continue a media transport state was either not received or has
failed verification.
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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 state variable is
implemented.

2230 A ARG TYPE SeekMode

This state variable is introduced to provide type information for the Unit argument in action Seek(). It indicates
the pHowedunitsin-which-the-amount-ofseeldns—to-beperformedisspecifiedt-ean-be-spectied-as-atime
(relative or absolute), a count (relative or absolute), a track number, a tape-index (for example, for tapes withjan

indgxing facility; relative or absolute) or even a video frame (relative or absolute). A device vendor is allowed to
implement a subset of the allowed value list of this state variable. Only the value “TRACK NR” is REQUIRED.

2.2.31 A ARG TYPE SeekTarget
Thi

state variable is introduced to provide type information for the 7arget argument inaction Seek(). It indichtes
the farget position of the Seek() action, in terms of units defined by state variable 4 ARG TYPE SeekMode. The
datq type of this variable is string. However, depending on the actual seek mode usedsit MUST contain string
representations of values as defined in the following table:

Talhle 2-18: Format of A ARG TYPE SeekTarget

Value of Format of

“TRUCK_NR” ui4

“ABS TIME” Formatted as specified in Section 2.2.14,
(CurrentTrackDuration”

“RHL_TIME” Formatted as specified in Section 2.2.14,
“CurrentTrackDuration”

“ABS COUNT” ui4

“RHL_COUNT” i4

“CHANNEL _FREQ” float, expressed in Hz.

“TAPE-INDEX” ui4

“RHL_TAPE-INDEX” i4

“FRAME” uid

“RHL_FRAME? i4

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

29
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This state variable is introduced to provide type information for the /nstancelD input argument present in all
AVTransport actions. It identifies the virtual instance of the AVTransport service to which the action applies. A
valid InstancelD is obtained from a factory method in the ConnectionManager service: the
ConnectionManager::PrepareForConnection() action.

If the device’s ConnectionManager does not implement the optional

ConnectionManager: : PrepareForConnection() action, special value “0” MUST be used for the /nstancelD input
argument. In such a case, the device implements a single static AVTransport instance, and only one stream can be
controlled and sent (or received) at any time.

2.2.33 A ARG TYPE DeviceUDN

This state variable is introduced to provide type information for the AV TransportUDN argument in certain
actions. It is a string value containing the UDN of the device.
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2.2.34 A ARG TYPE ServiceType

This state variable is introduced to provide type information for the ServiceType argument in certain actions. It is
a string value containing the service type and version number of a service such as “AVTransport:2”.

2.2.35 A ARG TYPE ServicelD

This state variable is introduced to provide type information for the Serviceld argument in certain actions. It is a
string value containing the service ID of a service.

2.2

Thi
acti
wha
Staf

36— A ARG—TYPE_StateVariableValuePai

state variable is introduced to provide type information for the StateVariableValuePairs argument if cef|
ns. This state variable contains a list of state variable names and their values. The list of state variables
se name/value pair is requested is given by another argument to the action. The structure of the
pVariableValuePairs argument is defined in [AVS-XSD].

The

< 7?3
<st
Xn
Xn
XA

</9

The

varil

2.2

Thi
acti
defi]
The]
A_A

following stateVariableValuePairs XML Document illustrates a typical example of the)schema:

ml version="1.0" encoding="UTF-8"?>
ateVariableValuePairs
Ins="urn:schemas-upnp-org:av:avs"
Ins:xsi="http://www.w3.0rg/2001/XMLSchema-instancgy
i:schemaLocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs-v1-20060537.xsd" >
<stateVariable variableName="CurrentPlayMod&'>

NORMAL
</stateVariables>
<stateVariable variableName="CurrentTrack">
3
</stateVariables>
<!—- More state variable value pairs can be inserted here -->

tateVariableValuePairs>

relevant variable names MUST be either @l or a subset (as required) of the defined AVTransport state
hbles except for LastChange and any A~4RG_TYPE xxx state variables.

.37 A ARG TYPE StateVariableList

state variable is introduced'to provide type information for the StateVariableList argument in certain

ns. It is a CSV list of state variable names. This variable MAY contain one or more (as required) of the
hed AVTransport staté)variable names except LastChange and any A_ARG TYPE xxx state variable nam
asterisk (“*”) can.be specified to indicate all relevant variable names (excluding LastChange and any
RG TYPE xxxstdte variables.)

ain
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2.3 Eventing and Moderation

Table 2-19: Event Moderation

Variable Name Evented | Moderated Max Event Logical Min Delta
Event Rate Combination | per Event2
TransportState NO NO
TransportStatus NO NO
CurfentMediaCategory NOU NO
PlaybackStorageMedium NO NO
PoskiblePlaybackStorageMedia | NO NO
PoskibleRecordStorageMedia NO NO
CuryentPlayMode NO NO
TrapsportPlaySpeed NO NO
RecprdMediumWriteStatus NO NO
PoskibleRecordQualityModes NO NO
CuryentRecordQualityMode NO NO
NumberOfTracks NO NO
CuryentTrack NO NO
CuryentTrackDuration NO NO
CuryentMediaDuration NO NO
CuryentTrackURI NO NO
CuryentTrackMetaData NO INO
AVAransportURI NO NO
AVQransportURIMetaData NG NO
NextAVTransportURI NO NO
NexyAVTransportURIMetaRdta | NO NO
CuryentTransportActiorns NO NO
Las{Change YES YES 0.2 seconds
DRMState NO NO
A_ARG YYPE DeviceUDN NO NO
A_ARG—FPE—Servicetype NC O
A_ARG TYPE ServicelD NO NO
A_ARG TYPE NO NO
StateVariableValuePairs
A_ARG TYPE NO NO
StateVariableList
Non-standard state variables NO NO
implemented by a UPnP vendor
g0 here

1 Determined by N, where Rate = (Event)/(N secs).
2 (N) * (allowedValueRange Step).
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Note: Non-standard state variables MUST also be evented through the LastChange event mechanism.

2.31 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 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 DE__state variables are sventedeither directlyv orindirect > details abo >
Las{Change-based event mechanism can be found in the Event Model section of the RenderingControl servicg.

The] AVTransport service contains various state variables that, during certain transport states, changealmost
confinuously. The following variables are therefore not evented via LastChange:

o RelativeTimePosition

o AbsoluteTimePosition

o  RelativeCounterPosition

o AbsoluteCounterPosition

Each control point can poll for these values at a rate appropriate for their application, whenever they need to. [For
example, a control point can invoke GetPositionlnfo() every second when the TransportState is “PLAYING”,
“RECORDING” or “TRANSITIONING”. This is more efficient and flexible than requiring event notifications [to
be sent to all subscribing control points, in all cases.

Evented state variables MUST only be evented if their value actually changes. Writing the same value to a stdte
varipble does not generate an event. For example, a transitiondfrom the state “PLAYING” to the state
“PLAYING”with a different speed does not generate an event for state variable TransportState (“PLAYING” -
“PLAYING”). However, this transition will generate an event for the state variable TransportPlaySpeed. If a
moderated state variable is evented and it returns the'same value, this means that within the moderation time, |ts
valye has actually changed and then changed back to its previous value.

¥
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2.4 Actions

Table 2-20: Actions

Name R/O1

SetAVTransportURI() R
SetNextAVTransportURI() [0}
GetMedialnfo() R
GetMedialnfo Ext() R
Getlransportlnfo() R
GetPositionlnfo() R
GetDeviceCapabilities() R
GetlransportSettings() R
Stop() R
Play() R
Pause() (@)
Recprd() 9
Seek() R
Next() R
Prepious() R
SetRlayMode() 0
SetlRecordQualityMode() [0}
Get{CurrentTransportActions() 0
GetDRMState() 02
GetbtateVariables() 0]
Set§tateVariables() o
Nod-standard actions implemented by a UPnP vendor go here X
1 R=REQUIRED;® = OPTIONAL, X = Non-stand

2 REQUIREDf the DRMState state variable is implemented.

Notp: Nofi-standard actions MUST be implemented in such a way that they do not interfere with the basic
opefation of the AVTransport service; that is: these actions MUST be optional and do not need to be invoked|for
the AV Franspert-service-to-operate-normaly-
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2.41 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 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
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 SetA VTransportURI() 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
con(lition, etc. are indicated via the DRMState state variable. A control point can supply metadata associated fvith
the gpecified resource, using a DIDL-Lite XML Fragment (defined in the ContentDirectory service specificatipn),
in afgument CurrentURIMetaData. If supported by the AVTransport instance, this metadata is stored-in.a state
varipble, 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.

2411 Arguments
Tahle 2-21: Arguments for SetAVTransportURI()

Argument Direction relatedStateVariable
InstpncelD IN A _ARGCTY¥PE InstancelD
CuryentURI IN AVTEansportURI
CuryentURIMetaData IN AV TransportURIMetaData

2.4{1.2 Dependency on State

Norje.

2.4{1.3 Effect on State

Depending on the URI, the number of tracks*available on this instance may have changed. For example, if the
UR] points to a single audio file, state vattable NumberOfTracks changes to 1. However, if the URI points to pn
audjo playlist, state variable NumberQfTracks changes to the number of entries in the playlist.

If tHe renderer fails to locate or 'download the resource at the URI the TransportState MUST change to
“STPPPED”. If the current ¢ransport state is “PLAY/NG”, and it would take a noticeable amount of time befofe a
hunjan user would actually'see or hear the media at the new URI playing, the AVTransport is allowed to
temporarily go to the *TRANSITIONING” state before going back to “PLAYING”. This might be appropriate for
devices that need tdstart buffering or completely download the media before playback can start. If the curren
tranpport state is YNO MEDIA PRESENT” the transport state changes to “STOPPED”. In all other cases, this
actipn does n0Ot change the transport state of the specified instance.
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Table 2-22:

ErrorCode

Errors

—40 -

Error Codes for SetAVTransportURI()

errorDescription

Description

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

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

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

714 ﬂlegﬂl MTMF_‘rva The cppr‘iﬁpd resource has a MTMF_‘rva which is not anpnrfed 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 /nstancelD 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 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 because of a device authentication failure
authentication between the riedia 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.

29341-4-10 © ISO/IEC:2008(E)
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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 SetdVTransportURI()) 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 revocation check cannot be completed before the expiration of
timg allotted for the completion of the SetNextAVTransportURI() action. In the case of AV Transport instancep
that|control the transport of DRM-controlled content, the subsequent detection of conditions that need to(be
conlmunicated to the control point, like an authentication failure, a revocation condition, etc. are indieated vig the
DR} State state variable.

A control point can supply meta-data, using a DIDL-Lite XML Fragment (defined in the ContentDirectory
servjice specification), via argument NextURIMetaData. If supported by the AVTransport service, this meta-dpta
is stored in a state variable, and returned as an output argument as part of action GetMedialufo(). If a control
poiijt does not want to use this feature it can supply the empty string for the NextURIMetaData argument.

2.4{2.1 Arguments
Tahle 2-23: Arguments for SetNextAVTransportURI()

Argument Direction relatedStateVariable
Inst@ncelD IN A*ARG_TYPE InstancelD
NextURI IN NextAVTransportURI
NextURIMetaData IN NextAVTransportURIMetaData

2.4{2.2 Dependency on State

Norje.

2.4{2.3 Effect on State

Thig 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 located), when the playback of the current resource
finighes, state variable AJ<l%ansportURI changes to the value of state variable NextAVTransportURI. The sanje
holds for AVTranspontURIMetaData and NextAVTransportURIMetaData. The process repeats itself until thefe is
no thore URI to be tendered. In such case, the state variable NextA VTransportURI will be set to the empty string.

If a illegal URKis 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
finighes playing, the transition to that illegal URI cannot be made and TransportState MUST be set to
“STODRPED”.

24.24 Errors

Table 2-24: Error Codes for SetNextAVTransportURI()

ErrorCode | errorDescription Description

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

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

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

714 Illegal MIME-type | The specified resource has a MIME-type which is not supported by
the AVTransport service.
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ErrorCode | errorDescription Description

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 InstanceID | The specified /nstancelD 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 authentieation failure
authentication between the media source device and the media’sink device.
failure

725 Device revocation | The action failed because either the imédia source device or the

media sink device has been revoked.
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243 GetMedialnfo()

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

2431 Arguments
Table 2-25: Arguments for GetMedialnfo()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
Nrilacks our NumberOfTracks
MediaDuration our CurrentMediaDuration
CuryentURI our AVTransportURI
CuryentURIMetaData our AVTransportURIMetaPData
NexyURI our NextAVTransportURV
NextURIMetaData our NextAVTranspovtURIMetaData
PlayMedium our PlaybackStorageMedium
RecprdMedium our RecoFdStorageMedium
WriteStatus our RecordMediumWriteStatus

2.4{3.2 Dependency on State

Norje.

2.4{3.3 Effect on State
Norle.
2.4(3.4 Errors

Table 2-26: Error Codes'for GetlMedialnfo()

ErrorCode | errorDescription Description

400499 TBD See UPnP Device Architecture section on Control.
500599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
718 Invalid InstanceID | The specified /nstancelD is invalid for this AVTransport.
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244 GetMedialnfo Ext()

This action returns information associated with the current media of the specified instance; it has no effect on
state. The information returned is identical to the information returned by the GetMedialnfo() action, except for
the additionally returned CurrentType argument

2441 Arguments
Table 2-27: Arguments for GetMedialnfo Ext()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD
CuryentType our CurrentMediaCategory
Nrilacks our NumberOfTracks
MediaDuration our CurrentMediaDuration
CuryentURI our AVTransportURI
CuryentURIMetaData our AVTransportURMMetaData
NextURI our NextAVTransportURI
NextURIMetaData our Nextd WlransportURIMetaData
PlayMedium our PlaybackStorageMedium
RecbrdMedium our RecordStorageMedium
WrileStatus our RecordMediumWriteStatus

2.4(4.2 Dependency on State

Norje.

2.4{4.3 Effect on State

Norje.

2.4/4.4 Errors
Table 2-28: Error.Codes for GetMedialnfo Ext()

ErrorCode | errorDescription Description

400499 TBD See UPnP Device Architecture section on Control.
500599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
718 Invalid InstanceID | The specified /nstancelD 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.

2451 Arguments

Table 2-29: Arguments for GetTransportinfo()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
CuryentTransportState our TransportState
CuryentTransportStatus our TransportStatus
CuryentSpeed our TransportPlaySpeed

2.4(5.2 Dependency on State

Norje.

2.4{5.3 Effect on State

Norfe.

2.4(5.4 Errors

Table 2-30: Error Codes for GetTransportinfo()

ErrorCode @ errorDescription | Description

4004499 TBD See UPnR Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.

718 Invalid InstancelD)\*| The specified /nstancelD is invalid for this AVTransport.
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2.4.6 GetPositionInfo()

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

2461 Arguments
Table 2-31: Arguments for GetPositioninfo()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD
Tragk our CurrentTrack
Tra¢kDuration our CurrentTrackDuration
Tra¢kMetaData our CurrentTrackMetaData
Tra¢kURI our CurrentTrackURI

Rellime our RelativeTimePositioh
Abs[lime our AbsoluteTimeRosition
RelCount our Relative€vunterPosition
AbsCount our Absotute CounterPosition

2.4(6.2 Dependency on State

Norje.

2.4{6.3 Effect on State

Norfe.

2.4(6.4 Errors

Table 2-32: Error Codes for.GetPositioninfo()

ErrorCode | errorDescription Description

400499 TBD See UPnP Device Architecture section on Control.
5001599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
718 Invalid InstanceID | The specified /nstancelD is invalid for this AVTransport.
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2.4.7 GetDeviceCapabilities()

This action returns information on device capabilities of the specified instance, such as the supported playback
and recording formats, and the supported quality levels for recording. This action has no effect on state.

2471 Arguments
Table 2-33: Arguments for GetDeviceCapabilities()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
PlayMedia our PossiblePlaybackStorageMedia
RecMedia our PossibleRecordStorageMedia
RecPualityModes our PossibleRecordQualityModes

2.4{7.2 Dependency on State

Norje.

2.4{7.3 Effect on State

Norfe.

2474  Errors
Tahle 2-34: Error Codes for GetDeviceCapabilities()

ErrorCode @ errorDescription | Description

400499 TBD See UPnPiDevice Architecture section on Control.
5001599 TBD See UPnP Device Architecture section on Control.
600+699 TBD Se¢ UPnP Device Architecture section on Control.
718 Invalid InstancelD)\*| The specified /nstancelD is invalid for this AVTransport.
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2.4.8 GetTransportSettings()

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.

2481 Arguments

Table 2-35: Arguments for GetTransportSettings()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
PlayMode our CurrentPlayMode
RecPualityMode our CurrentRecordQualityMode

2.4(8.2 Dependency on State

Norje.

2.4({8.3 Effect on State

Norfe.

2.4(8.4 Errors

Table 2-36: Error Codes for GetTransportSettings{)

ErrorCode | errorDescription Description

400499 TBD See UPnP Device Architecture section on Control.
5001599 TBD See UPnPiDevice Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
718 Invalid InstancelD { The specified /nstancelD is invalid for this AVTransport.
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249 Stop()

This 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 below) SHOULD change to
something other than the current snippet of resource. Although the exact nature of this change varies from device
to device, a common behavior is to immediately cease all output from the device. Nevertheless, the exact
behavior is defined by the manufacturer of the device.

On some devices, the current position on the transport changes as a result of the Stop() action. This can be

detected by control points via event notification of state variable CurrentTrack. Alternatively, a control point can
pol] usinathe CorPocitionlnial) action
£ aca:

Output of a device: In this context, the term output of the device (used above) has different semantics depending
on the type of device that has implemented this AVTransport service. Some devices (for example, MediaServer
devices) output media content to the network while other devices (for example, a MediaRenderer) output a vigual
andfor audio representation of media content that was received from the network.

2.4{9.1 Arguments
Tahle 2-37: Arguments for Stop()

Direction relatedStateVariable

InstancelD IN A ARGCT¥PE InstancelD

2.4(9.2 Dependency on State
Thig action is allowed in all transport states except in state “NO.MEDIA PRESENT”.

2.49.3 Effect on State
Thig action changes TransportState to “STOPPEDX

2.4(9.4 Errors
Table 2-38: Error Codes for Stop()

ErrorCode | errorDescription Description

400499 TBD See UPnP Device Architecture section on Control.

5001599 TBD See UPnP Device Architecture section on Control.

600+699 TBD See UPnP Device Architecture section 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

11 L. 3 1t 1 NN 1lad Lold ] I tala \Alasl
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this switch is ON (the 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.)

718 Invalid InstanceID | The specified /nstancelD is invalid for this AVTransport.
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2410 Play()

This action starts playing the resource of the specified instance, at the specified speed, starting at the current
position, according to the current play mode. Playing MUST continue until the resource ends or the transport
state is changed via actions Stop() or Pause(). The device MUST do a best effort to match the specified play
speed. Actually supported speeds can 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.

2.4{(10.1 Arguments
Talhle 2-39: Arguments for Play()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD,
Spegd IN TransportPlaySpeed

2.4{10.2 Dependency on State

Thi§ action is allowed in the “STOPPED”, “PLAYING”, and “PAUSED_PLAYBACK” transport states. In othq
stat¢s the action MAY also succeed or it MAY fail with error code 701.

-

2.4{(10.3 Effect on State

Thig action changes TransportState to “PLAYING” and TranspertPlaySpeed to the value specified in the Spe¢d
argyment of the Play() action. If it would take a noticeable.amount of time before a human user would actuallly
see pr hear the media playing, the AVTransport is allowedyto temporarily go to the “TRANSITIONING” state
befgre going to “PLAYING”. This might be appropriate, for example, for devices that need to start buffering d
conjpletely download the media before playback can start.

—
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2.4.10.4 Errors

Table 2-40:

errorCode

51—

Error Codes for Play()

errorDescription

Description

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

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

600-699 TBD See UPnP Device Architecture section 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 ona

scratch).

704 Format not The storage format of the currently loaded media isnot 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 #old 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 use, or interruption of play ofrecord from accidental pressing of
a front panel button or a GUYI button.)

714 Illegal MIME-type | The resource to be pldyed has a MIME-type which is not supported

by the AVTransportservice.

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, A\Fhe specified /nstancelD is invalid for this AVTransport.

719 DRM error The action failed because an unspecified DRM error occurred.

720 Expired centent 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 €an’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
authentication between 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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2411 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 /nstancelD. 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 dev1ce is recordmg, that is: the TransportState is “RE CORDING” the dev1ce MUST mamtam its
actipn and before the next Rew/ d() action w111 be lost

2.4{(11.1 Arguments
Tahle 2-41: Arguments for Pause()

Direction relatedStateVariable

InsthncelD IN A ARG _TYPE InstancelD

2.4{(11.2 Dependency on State

Thig action is always allowed while playing or recording. In other cases,(th¢ action MAY fail with error code
701

2.4{(11.3 Effect on State

When recording, this action changes TransportState to “PAUSED RECORDING”. When playing, this action
chamges TransportState to “PAUSED _PLAYBACK”. The\Pause() action does not operate as a toggle.

2.411.4 Errors
Table 2-42: Error Codes for Pause()

ErrorCode | errorDescription « Description

400499 TBD See UPnP Device Architecture section on Control.

500599 TBD See UPnP Device Architecture section on Control.

600+699 TBD See UPnP Device Architecture section 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 (the 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.)

718 Invalid InstanceID | The specified /nstancelD is invalid for this AVTransport.

2412 Record()

This action starts recording on the specified transport instance, at the current position on the media, according to
the currently specified recording quality, and returns immediately. If AV TransportURI is set (differs from the
empty string) then that resource will be recorded. If no AVTransportURI is set (equals the empty string), then the
source of the content being recorded is device-dependent. In both cases, whether the device outputs the resource
to a screen or speakers while recording is device-dependent. If the device implementing the Record() action also
has a ContentDirectory service, then recorded content will be added to this ContentDirectory in a device-
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dependent way. Specifically, there is no UPnP mechanism to specify the location of the recorded content in the
ContentDirectory hierarchy.

24121 Arguments
Table 2-43: Arguments for Record()

Argument Direction relatedStateVariable

InstancelD IN A_ARG _TYPE InstancelD

2.412.2 Dependency on State

Thig action is allowed in the “STOPPED” or “PAUSED RECORDING” transport states. In other states\the
actipn MAY fail with error code 701.

2.4(12.3 Effect on State
Thig action changes TransportState to “RECORDING”.

2.4112.4 Errors
Table 2-44: Error Codes for Record()

errorDescription Description

4001499 TBD See UPnP Device Architectire section on Control.

5004599 TBD See UPnP Device Architecture section on Control.

6001699 TBD See UPnP Devicé&Architecture section 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 (the 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 erron The media cannot be written. (for example, 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 device.
TECOTAINE

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

718 Invalid InstancelD | The specified /nstancelD is invalid for this AVTransport.
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2413 Seek()

This 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 indicates how the Target argument
needs to be interpreted.

Unit value “TRACK NR indicates seeking to the beginning of a particular track number. For track-unaware
media (such as VCRs), Seek(InstancelD, “TRACK NR”, “'1”) is equivalent to the common FastReverse VCR
functionality. Special track number 0" is used to indicate the end of the media. Hence, Seek(InstancelD
“TRACK NR”, “0”) is equivalent to the common FastForward VCR functionality.

For|Unit values “ABS TIME”, “REL_TIME”, “ABS COUNT”, and “REL_COUNT", the semantics defingd by
the porresponding state variables MUST be respected. After the Seek() action completes, the appropriate state
varipble must contain the value, specified in the Target argument. For example, if the RelativeTimePosition sfate
varipble contains the value “00:05:30” before the Seek() action, then Seek(InstancelD, “REL_TIVEE?,
Z00k00:10) will move the current position to 10 seconds from the beginning of the track and the
ReldtiveTimePosition 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 7arget argument contains the desired position_in the current track, in ternps
of frames, measured from the beginning of the current track. The range.for the Target argument is fr¢m
“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.

e For track-unaware media (e.g. a single tape), the Target argument contains the desired position, in tefms
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 thézero reference point to the end of the media, alsp
measured from the zero reference point. For track~inaware media, the 7arget argument can be negatjve.
Indeed, when the zero reference point does not edincide with the beginning of the media, all positior]s
before the zero reference point are expressedas negative values.

For|Unit value “FRAME", the Target argument-contains the desired position, in terms of frames, measured fripm
the peginning of the media. The range for the\Jarget 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 " andy""REL _TAPE-INDEX only apply for track-unaware media. It is assumgd
that|{the media contains a set of §ubsequent ‘marks’ that indicate some relevant position on the media (a scene
change in a video, for instance), The position of these marks and how these marks are inserted on the media is
conlpletely device dependent. However, it is further assumed that these marks are sequentially numbered fronh
onelto the total number ef marks 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 media.

For |Unit value SREL_TAPE-INDEX”, the Target argument contains the desired position, in terms of tape indpx
marks, measured from the current position on the media. The range for the 7arget argument is the i4 data typq
range. If(a value is specified that is outside the range of available tape index marks, then the resulting position
will|bé€ither the first tape mark position (7arget < 0) i.e. the beginning of the media, or the last tape mark

- L L 41 < sl 1.
pob LUIUIT \1 ur S cl \J} LU UIC VIO UT UIV TTICUIA.

For Unit value “TAPE-INDEX", the Target argument contains the desired position, in terms of tape index marks,
measured from the beginning of the media. The range for the 7arget argument is from “1” (the first mark on the
tape, at the beginning of the tape) to the total number of tape marks on the media. The 7arget argument MUST
always contain a positive value.

24.13.1 Arguments
Table 2-45: Arguments for Seek()

Argument Direction relatedStateVariable

InstancelD IN A ARG_TYPE InstancelD
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Argument Direction relatedStateVariable
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
Thi

pos
“}l
2.4

Takh

le 2-46:

)rCode

13.3 Effect on State

13.4 Errors

action changes TransportState to “TRANSITIONING” and then returns immediately. When the desired
tion is reached, TransportState will return to the previous transport state (typically “STOPPED” .ot
4 YING”). Note that the new transport state can be detected through the eventing mechanism.

Error Codes for Seek()

errorDescription

Description

400499 TBD See UPnP Device Architecture sectionjon Control.

5001599 TBD See UPnP Device Architecture¢section on Control.

6001699 TBD See UPnP Device Architeeture section on Control.

701 Transition not The immediate transition from current transport state to desired
available transport state is notsupported by this device.

705 Transport is locked | The transport is-h0ld locked. (Some portable mobile devices have a
small mechatiical toggle switch called a hold lock switch. While
this switchis ON (the transport is hold locked), the device is
guardeddagainst 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.)

710 Seek mode not The specified seek mode is not supported by the device.

supported

711 Illegal seek-target The specified seek target is not present on the media or is not
specified in terms of the seek mode.

718 Inyvalid InstanceID | The specified /nstancelD 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
authentication between 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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2.414 Next()

This is a convenient action to advance to the next track. This action is functionally equivalent to
Seek(“TRACK_NR”, “CurrentTrackNr+17). This action does not cycle back to the first track.

24141 Arguments
Table 2-47: Arguments for Next()

Argument Direction relatedStateVariable

InsthncelD IN A ARG_TYPE InstancelD

2.4{14.2 Dependency on State

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

2.414.3 Effect on State

Thig action changes TransportState to “TRANSITIONING” and then returns immediately. When the desired
posttion 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:

errorCode

—_57—

Error Codes for Next()

errorDescription

Description

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

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

600-699 TBD See UPnP Device Architecture section 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 use, or interruption of play or record from accidental pressing of
a front panel button or a GUI button.)

711 Illegal seek target The specified seek target is not present on the media.

718 Invalid InstancelD | The specified /nstancelD is invalid for£his’AVTransport.

719 DRM error The action failed because an unspgeified 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 usedas requested has reached the maximum allowed number

of uses:

724 Device The’action failed because of a device authentication failure
authentication between the media source device and the media sink device.
failure

725 Device revogation | The action failed because either the media source device or the
media sink device has been revoked.
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2.4.15 Previous()

This is a convenient action to advance to the previous track. This action is functionally equivalent to
Seek(“TRACK_NR”, “CurrentTrackNr-1”). This action does not cycle back to the last track.

24151 Arguments
Table 2-49: Arguments for Previous()

Argument Direction relatedStateVariable

InsthncelD IN A ARG_TYPE InstancelD

2.4{15.2 Dependency on State

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

2.415.3 Effect on State

Thig action changes TransportState to “TRANSITIONING” and then returns immediately. When the desired
posttion 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:

errorCode

— 59—

Error Codes for Previous()

errorDescription

Description

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

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

600-699 TBD See UPnP Device Architecture section 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 use, or interruption of play or record from accidental pressing of
a front panel button or a GUI button.)

711 Illegal seek target The specified seek target is not present on the media.

718 Invalid InstancelD | The specified /nstancelD is invalid for£his’AVTransport.

719 DRM error The action failed because an unspgeified 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 usedas requested has reached the maximum allowed number

of uses:

724 Device The’action failed because of a device authentication failure
authentication between the media source device and the media sink device.
failure

725 Device revogation | The action failed because either the media source device or the
media sink device has been revoked.
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2.4.16.1 Arguments

Table 2-51: Arguments for SetPlayMode()

Argument Direction relatedStateVariable
@ ncerr 1V A ARG 1 TFLE_InStdancell)
NewPlayMode IN CurrentPlayMode
2.4{16.2 Dependency on State

Nore.

2.4/16.3 Effect on State

Thi
inst

action sets the play mode of the specified instance to the specified value. A subsequent Play() action for
ince will behave according to the set play mode.

2.416.4 Errors

Talle 2-52: Error Codes for SetPlayMode()

ErrorCode | errorDescription Description

400499 TBD See UPnP DevicéArchitecture section on Control.

5001599 TBD See UPnP Device Architecture section on Control.

600+699 TBD See UPnPiDevice Architecture section on Control.

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

supported

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.)

718 Iavalid InstancelD | The specified /nstancelD is invalid for this AVTransport.

this
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2.4.17 SetRecordQualityMode()

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

24171 Arguments
Table 2-53: Arguments for SetRecordQualityMode()

Argument Direction relatedStateVariable
InstfmcelD Yoy A ARG TTPE ImstanceiD
NewRecordQualityMode IN CurrentRecordQualityMode

2.4{17.2 Dependency on State

Norje.

2.4{17.3 Effect on State

Thig action sets CurrentRecordQualityMode of the specified instance to the specified record quality mode. A
subfequent Record() action will behave according to the specified record quality mode. This action does not
chanpge any ongoing recordings.

2.417.4 Errors
Tahle 2-54: Error Codes for SetRecordQualityModef)

ErrorCode | errorDescription Description

400499 TBD See UPnP Deviee Architecture section on Control.

5001599 TBD See UPnP.Device Architecture section on Control.

600+699 TBD See UPaP Device Architecture section on Control.

713 Record quality not | The’specified record quality is not supported by the device.
supported

718 Invalid InstancelD) " | The specified /nstancelD is invalid for this AVTransport.
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2.4.18 GetCurrentTransportActions()

This action returns the CurrentTransportActions state variable for the specified instance.

2.4.18.1 Arguments

Table 2-55: Arguments for GetCurrentTransportActions()

Argument Direction relatedStateVariable
InstpmcetD IN A ARG _TTPE_InstancellD
Actions our CurrentTransportActions

2.4{18.2 Dependency on State

Norje.

2.4{18.3 Effect on State

Norfe.

2.4(18.4 Errors

Table 2-56: Error Codes for GetCurrentTransportActions()

errorDescription | Description

4004499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.

718 Invalid InstancelD | The spéeified InstancelD is invalid for this AVTransport.
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2419 GetDRMState()

This action returns information associated with the current DRM state of the specified instance. It has no effect
on state. The GetDRMState() action is optional, but it is required to be implemented when the optional DRMState
state variable is implemented.

2.4.19.1 Arguments
Table 2-57: Arguments for GetDRMState()

Argument Direction relatedStateVariable
InstgncelD IN A_ARG_TYPE InstancelD
CuryentDRMState outr DRMState

2.4{19.2 Dependency on State

Norje.

2.4{19.3 Effect on State

Norfe.

2.419.4 Errors
Table 2-58: Error Codes for GetDRMState()

)rCode | errorDescription | Description

400499 TBD See UPnP Deviee Architecture section on Control.
5001599 TBD See UPnP.Device Architecture section on Control.
600+699 TBD See UPaP Device Architecture section on Control.
718 Invalid InstancelD | The’specified /nstancelD 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 /nstancelD. 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 implementations that want to participate in scenarios that use bookmarks MUST
imp|ement this optional action. Furthermore, when creating or manipulating bookmarks, control points should set
the StateVariableList argument to “*” when invoking this action. This ensures that the maximum available\sef| of
stat¢ information is stored within the bookmark item.

2.4{20.1 Arguments
Table 2-59: Arguments for GetStateVariables()

Argument Direction relatedStateVariable

InstpncelD IN A_ARG _TYPE{n3tancelD
StateVariableList IN A_ARG_TXPE' StateVariableList
StateVariableValuePairs our A_ARG IYPE StateVariableValuePairs

2.4{20.2 Dependency on State

Norje.

2.4{20.3 Effect on State

Norfe.

2.4/20.4 Errors
Table 2-60: Error Codes for GetStateVariables()

)rCode  errorDescription | Description

400499 TBD See UPnP Device Architecture section on Control.
500599 TBD, See UPnP Device Architecture section on Control.
600+699 ‘BD See UPnP Device Architecture section on Control.
718 Invalid InstanceID | The specified /nstancelD is invalid for this AVTransport.
726 Invalid Some of the variables are invalid.

StateVarrabtetrst
727 [ll-formed CSV The CSV list is not well formed.

List
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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 /nstancelD. 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 A4V TransportUDN, 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 StateVariableList 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 1mplement this optional action.

2.4{21.1 Arguments
Tahle 2-61: Arguments for SetStateVariables()

Argument Direction relatedStateVariable

InsthincelD IN A_ARG_TYPE InstgneelD
AV¥ransportUDN IN A_ARG_TYPE DeviceUDN
ServiceType IN A_ARG_TYPE ServiceType

Serviceld IN A _ARGNTYPE ServicelD
StateVariableValuePairs IN A ARG TYPE StateVariableValuePairs
StateVariableList our 1) ARG_TYPE StateVariableList

2.4{21.2 Dependency on State

Norje.

2.4{21.3 Effect on State

Norje.

2.4/21.4 Errors
Table 2-62: Error Codes for SetStateVariables()

errorDescription | Description

4001499 TBD See UPnP Device Architecture section on Control.

5004599 TBD See UPnP Device Architecture section on Control.

6001699 TBD See UPnP Device Architecture section on Control.

718 Tnvatid InstancelD— T e specificd [7stancel D 15 mvatid for this AV 1 ransport.

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

729 Invalid Service The specified ServiceType is invalid.
Type

730 Invalid Service 1d The specified Serviceld is invalid.
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2.4.22 Common Error Codes

The following table lists error codes common to actions for this service type. If an action results in multiple
errors, the most specific error SHOULD be returned.

Table 2-63:

errorCode

Common Error Codes

errorDescription

Description

400-499 TBD See UPnP Device Architecture section on Control.
500F599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
701 Transition not The immediate transition from current transport state to desited
available transport state is not supported by this device.
702 No contents The media does not contain any contents that can be pldyed.
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. (Seme portable mobile devices have a
small mechanical toggle switch'called a hold lock switch. While
this switch is ON (he tratisport 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 example, 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 device.
recording
709 Media i _full There is no free space left on the loaded media.
710 Seek.mode not The specified seek mode is not supported by the device.
supported
711 1llegal seek target The specified seek target is not present on the media or is not
specified in terms of the seek mode.
712 Play mode not The specified play mode is not supported by the device
supported
713 Record quality not | The specified record quality is not supported by the device.
supported
714 Illegal 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.
717 Play speed not The specified playback speed is not supported by the AVTransport
supported service.
718 Invalid InstancelD | The specified /nstancelD is invalid for this AVTransport.

29341-4-10 © ISO/IEC:2008(E)
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errorCode  errorDescription | Description

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 Eschausted-aHowed——he-actionfaed-beeause-the-number-of-timesthis-contenthas
use been used as requested has reached the maximum allowed number

of uses.

724 Device The action failed because of a device authentication failure
authentication between 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.

726 Invalid Some of the variables are invalid.

StateVariableList

727 I1l-formed CSV The CSV list is not well formed.
List

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

729 Invalid Service The specified ServiceTVpe is invalid.

Type
730 Invalid Service 1d The specified Serviceld is invalid.
Notp 1: The errorDescription field returned byzan action does not necessarily contain human-readable text (fof

inft

poinpt to blindly display the errorDescription field contents to the user.

Not
Con

exil%.l,)\le’ as indicated in the second column-of the Error Code tables.) It may contain machine-readable

ation that provides more detailed<information about the error. It is therefore not advisable for a control

b 2: 800-899 Error Codes are-not permitted for standard actions. See UPnP Device Architecture section op
trol for more details.
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2.5 Theory of Operation

2.51 TransportState Control

The main functionality of this service is control over the TransportState variable. A state machine depicting the
relations between AVTransport actions and TransportState values is shown below. In case of any contradictions
with the text in the descriptions of the individual actions, the text MUST be considered normative.

“NO _MEDIA_
ln IQEL‘;EIAVr :r’ 2
A
External Control SetAVTransportURI()
i/@)#;jl Stop()
_Q. € SetAVTransportURI() Error
Previous() Yy .
7 End-of-Medid
Play()* |t
“STOPPED” >
A
« s Transition »
TRANSITIONING Complete Play() Record()
A
Yy A
“PLAYING” “RECORDING”
Seek()
Next() A A
Previous()
SetAVTransportURI()*
Play() Pause() Record() Pause()
A A
* Optional behavior "PAUSED “PAUSED_
p PLAYBACK” RECORDING”

Figure 1: TransportState Transitions - INFORMATIVE

Notp that'the Stop() action is allowed in all states except “NO_MEDIA_PRESENT”, and returns the
TraksportState to the “STOPPED” value

The state machine shows the minimal number of transitions that an AVTransport implementation MUST
implement. In addition, any device vendor is allowed to implement more transitions 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
return error code 701 (Transition not available). Hence, in such cases, the action might succeed or might not
succeed, and a control point should only attempt the action if 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.
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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 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

Bes‘r‘pa controloverthe transnort-state the AV Transnort-also-allows control overvarious-settings related -to.
r > r O

—

playback and control. These settings, such as play mode, record mode and record quality mode only take effe¢
on qubsequent Play() or Record() actions. In other words, they do not change the behavior on any ongoing
playback or record session.

2.5.3 Navigation
Thel AVTransport allows two types of navigation through the media:

e [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 orily and for audio/video media.

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

The|Seek() action is very generic and allows a control point tospecify a seek operation in various dimensions
Forlexample, a control point may instruct a device to positiondtself 30 seconds from the current position (usifjg
the 'RELATIVE TIME” seek mode) or to go to track number 12 (using the “TRACK NR” seek mode).

A dgvice does not need to implement all seek modes.described in this template (actual supported modes can Ye
retrieved from the allowed value list of variable 4 dRG TYPE SeekMode).

Bodkmarking functionality could be implemefited by a control point depending on the seek modes supported py
the flevice. Action GetPositionInfo() can beused to capture a position on the media, which can be revisited lafer
through action Seek().

2.4 AVTransportURlI Concept

Uniform Resource Identifiers\(URIs) are the Internet standard for resource identification. URIs are simply
chatacter strings which identify abstract or physical resources. The complete URI definition is available in thg
text|Uniform Resource Identifiers (URI): Generic Syntax, RFC 2396 (http://www.ietf.org/rfc/rfc2396.txt). URIs
MUST be escaped-according to the requirements of RFC1738 (http://www.ietf.org/rfc/rfc1738.txt). RFC 173
reqyires that unsdfe characters be escaped in a valid URI. Characters “<”, “>”, “"”_ “#” and “%” are defined
unsgfe, because/they usually have special meanings, and “{, “}”,“|”,“\, " “~” [, “]”, and “"” are defined
unsgfe, because they sometimes get corrupted in mail etc.

Evefytesource 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 URISs 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 strings to URIs allows the ability to pass variables into a dynamically created resource. The
basic format is as follows:

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

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


http://www.ietf.org/rfc/rfc2396.txt)
http://www.ietf.org/rfc/rfc1738.txt
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Table 2-64: Allowed AVTransportURIs

Protocolinfo URI Scheme Reference
http-get http Annex Annex A
rtsp-rtp-udp rtsp Annex A.2
internal file Annex A.3
iec61883 Vendor-defined Annex A.4
registered ICANN domain name of vendor Vendor-defined Annex A.5
2.8.5 AVTransport Abstraction

Via
reso
con
con
dev

Ong

poi

may]
entr]
AV
entr]
dev

In a

The
disg

the SetAVTransportURI() action an AVTransport service instance is bound to a content resouree. Conten

urces are exposed by the ContentDirectory service. A content resource can represent a single'atomic piec¢

ent (for example, a single song), or a collection of contents (for example, a CD disc or playlist). The type
ent resources that can be sent or received by a device are exposed by the GetProtocolinfe() action of the
ce’s ConnectionManager service.

e a content resource is bound to an AVTransport instance, the instance maps the tesource to a flat sequen:

of t:lacks. This sequence can then be navigated via actions Seek(), Next() and Previous(). For example, a resoy
ting to a single audio song is mapped to 1 track, while a resource pointing\fe’'some audio playlist format if

ped to a sequence of tracks where each playlist entry maps to a single frack. In case of embedded playlist
es are mapped to tracks using a depth-first traversal. Playlist entries that cannot be handled by the

of
of

rce

D

il

[ransport (for example, unknown audio formats, etc.), MUST be-skipped by the AVTransport. Whether those

es are eliminated immediately (not included in the number of tracks) or immediately before playback, is
ce-dependent.

dition, an AVTransport might provide other means ofnavigation, such as time-based seeking.

AVTransport abstracts and minimizes the differences between various specific transport media such as ta
5 and solid-state media. The tables below gives\an overview on how generic AVTransport concepts such

pes,
S
ing

track and Next() and Previous() actions apply to.¢ertain specific types of AVTransportURIs. The precise mapj
is irhplementation-dependent.
Table 2-65: Example mappings of-resources type to track sequences
Track Number of Tracks Current /
concept track actions
duration (in normal PlayMode)
Audio CD 1track all tracks on the CD duration of Next or previous track on
track the CD.
Audio CD 1 track all tracks of all CDs in | duration of Next or previous track on
Chalnger the CD changer track the CD, also transition to
combined previous or next CD in the
changer if current track is
re-first-or-tast-one-on-the
current disc.
Audio Playlist 1 entry in | all entries of the duration of Next or previous entry in the
(HDD/SolidState a playlist play.hst, including the playlist playlist; in case pf .
“based player) entries of embedded entry embedded playlists, navigate
play playlists using a depth-first traversal.
Video DVD- 1 chapter | all chapters on the duration of Next or previous chapter on
Volume DVD-Volume chapter the DVD.
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Track

concept
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Number of Tracks

Current
track
duration

/
actions
(in normal PlayMode)

Video DVD 1 volume | all volumes of all duration of Next or previous volume on
Changer DVD discs in the volume the DVD, also transition to
DVD changer previous or next DVD in the
combined changer if current volume is
the first or last one on the
current disc.
VCR (Tape) all content | | tape-length, No efttect.
on the or 0 if the
tape tape-length is
unknown
Listtbased Tuner | 1 video all video channels or 0 Next or previous video
channel or | radio stations of the channel or radio $tation in
1 radio tuner channel list the list.; in.case of major
station channels(centaining minor
channelsyuse a depth-first
traversal.
Frequency-based | 1 number of selectable 0 Increment or decrement
Tunler frequency | frequencies frequency by device-
dependent amount.
PVR — Tuner 1 video all live video channels | 0 Next of previous video
subgystem channel of the 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.
Stoged 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

Theltype of resource.(audio, video, image, etc.) and storage media typically affect the way the resource can bq
searched (seek modes), trick/play modes, and whether pausing is possible. The table below gives examples fo
nunjber of resource types.

Tahle2-66: Example seek modes, play modes and transport actions, per resource type
Applicable Applicable Pausing
(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 TRACK NR NORMAL, SHUFFLE, yes
Changer REPEAT_ONE, REPEAT ALL,
RANDOM, DIRECT 1, INTRO
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Applicable Applicable Pausing
(not required) (not required) possible
Seek modes Play modes
Audio Playlist TRACK NR NORMAL, SHUFFLE, yes
. REPEAT ONE, REPEAT ALL,
(HDD/SolidState- RANDOM, DIRECT 1, INTRO
based player) _
Video DVD- TRACK NR, FRAME NORMAL yes
Volume
Vidgo DVD TRACK NR, FRAME NORMAL yes
Chalnger
VCR (Tape) TRACK NR, ABS TIME, NORMAL yes
REL TIME, ABS COUNT,
REL_COUNT,
TAPE INDEX, FRAME
Listtbased Tuner TRACK NR NORMAL no
Frequency-based TRACK NR, NORMAL no
Tuner CHANNEL FREQ
PVR — Tuner TRACK NR, ABS TIME, NORMAL yes
subgystem REL TIME, FRAME
PVR — Collection | TRACK NR, ABS TIME, NORMAL yes
of Stored 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 Multiple Virtual Transports

ThelUPnP Architecture v1.0 requires the number of service instances in a device to be static. In certain cases |t is
desirable for devices to offer a dynamic number of virtual service instances. A control point needs to be able fo
confrol and receive eventssfrom each virtual instance individually.

In tlhe AVTransport s€rvice case, some devices will be able to serve content to a number of clients
simultaneously. Forthese MediaServer devices, the actual number of clients, typically renderer or
recqrding/dubbing.devices, may be fairly large, and not statically known. This service is applicable for these
typgs of devices, as well as traditional — more static — types of devices.

A generiC strategy to achieve this is as follows:

° Have a sjngle static TTPnP service instance in a device (hence a sjngle [IPnP serviceld)

o Inthe AVTransport case, a MediaServer device or MediaRenderer device can have a single
UPnP AVTransport instance.

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

e Add to all actions of the service definition an input argument that holds the virtual instance identifier to
which the action applies.

o All actions in the AVTransport service, such as Play(), Stop(), Pause(), have as first input
argument of type ui4 that identifies the instance (/nstancelD).
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e Add an evented state variable (in this case LastChange) to the service that holds both the instance
identifier and the name and value of the latest state change of this instance. All other variables are not
directly evented.

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.

o For AVTransport, ConnectionManager:.:PrepareForConnection() serves as the factory method
for obtaining a new InstancelD for AVTransport. In case the factory method is not present,
reserved [nstancelD value 0 can be used.

The
SH

To fake a service that has been parameterized by instance identifiers also usable in a context (device) where

fact
con
0 h4
sem
Me
AV

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

o

o For AVTransport, ConnectionManager::ConnectionComplete() serves.as the factory methg
for releasing an /nstancelD.

e OPTIONALLY, define an action (and associated state variable) to retrieve the list of currently
active/allocated instance identifiers. This is useful for control points'that enter a new network and want
to discover what services are currently available. It also enables conftol points to manually cleanup the
whole network.

o For AVTransport, ConnectionManager::GetCurréntConnectionIDs() and
ConnectionManager: : GetCurrentConnectiondnfo() are used for this purpose.

| factory action, the cleanup action and the action to retrieve the currently active/allocated instances
ULD normally be grouped in the same service.

ho
bry and cleanup actions are applicable, one or fore fixed instance identifier values can be defined that a
rol point can directly pass in to the service-dctions. In the AVTransport case, special instance identifier vdlue
s been defined for this purpose. The deviee’template using such a static mechanism MUST describe the
antics of that single virtual instance. For example, a vendor-specific device type that does not implement :
liaServer device but only an AV Transport service can be controlled by a control point via, for example,
[ransport::Play(0, 1), AVTransport::Stop(0), etc.

2.5
An
play
nee
not
ope
dev

.7 Playlist Playback

mportant use of this\service will be to control playback of an (audio) playlist. In this case, the URI of the
list file MUST be bound to the AVTransport instance via Setd VTransportURI(). The playlist itself only
Is to be processed by the AVTransport implementation on the renderer device, the control point itself doep
heed to understand or parse the playlist file. Song after song of the playlist can be played without any
ation required by the control point. For example, the control point may power down, control some other
ces or leave the house, without affecting the playlist playback.

Whe

e subscribe to AVTransport events so it always knows the current transport state and track information

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

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.
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3 XML Service Description

<?xml version="1.0"?>

<scpd xmlns="urn:schemas-upnp-org:service-1-0">

<specVersion>
<major>l</major>
<minor>0</minor>

</specVersion>

<actionList>
<action>

——<name>-CetAVFransport i</ aame

29341-4-10 © ISO/IEC:2008(E)

<argumentList>
<argument>
<names>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentURI</name>
<direction>in</direction>
<relatedStateVariable>
AVTransportURI
</relatedStateVariable>
</argument>
<argument>
<name>CurrentURIMetaData<<?;}e>
<direction>iE</directio§$
<relatedStateVariable <>
AVTransportURIMetaba
</re1atedStateVar1@§§¥>

</argument> QS

</argumentList> Q&
: \)
</action> N
<action> (®)

<name>SetNextAV{kgﬁsportURI</name>
<ar umentLlstxéD
<argument€)

<name>InstanceID</name>
<§ction>£</direction>
latedStateVariable>

gs A ARG TYPE InstancelID
§§\</re1atedStateVariab1e>
<2'"/argument>
<argument>
<name>NextURI</name>
<d1rectlon>1n</d1rect10n>

g
&

relatedStateVariable
NextAVITransportURI
</relatedStateVariable>

</argument>
<argument>

<name>NextURIMetaData</name>
<direction>in</direction>
<relatedStateVariable>
NextAVTransportURIMetaData
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetMediaInfo</name>
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<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelID
</relatedStateVariable>
</argument>
<argument>
<name>NrTracks</name>
<directions>out</directions>

Treratedstatevartapries
NumberOfTracks
</relatedStateVariable>

</argument>
<argument>

<name>MediaDuration</name>
<directions>out</direction>
<relatedStateVariable>
CurrentMediaDuration
</relatedStateVariable>
</argument>
<argument>
<name>CurrentURI</name>
<directions>out</directions>
<relatedStateVariable>
AVTransportURI
</relatedStateVariable>

</argument>

< argument > \Q
<name>CurrentURIMetaD

/name>
<directions>out</diregtion>
<relatedStateVariahg§>

AVTransportURIMetaData
</relatedStateVdbiable>
</argument> A\
<argument>
<name>NextlPRI</name>
<direction>out</directions>
<relatedStatevariable>
NextAVTransportURI
latedStateVariable>

O

<name>NextURIMetaData</name>
<directions>out</direction>
<relatedStateVariable>
NextAVTransportURIMetaData
</relatedStateVariable>

s/a'rgmrre;;t;
<argument>
<name>PlayMedium</name>
<directions>out</directions>
<relatedStateVariable>
PlaybackStorageMedium
</relatedStateVariable>

</argument>
<argument>

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

<names>WriteStatus</name>

<directions>out</direction>

<relatedStateVariable>
RecordMediumWriteStatus

</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetMediaInfo Ext</name>

29341-4-10 © ISO/IEC:2008(E)

< argumenthists
<argument>
<names>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentType</name>
<directions>out</direction>
<relatedStateVariable>
CurrentMediaCategory
</relatedStateVariable>
</argument>
<argument>
<name>NrTracks</name>

<direction>out</direction<2

<relatedStateVariable> \\
NumberOfTracks gS}
</relatedStateVariable>

</argument> QSS’
<argument>

<name>MediaDura§§on</name>
<directionsout</directions>
<relatedStaE§§ariable>
CurrentMediaDuration
</relatedstatevariable>
</argumentsy)

<argument>
<;§§§>CurrentURI</name>

q?&frection>out</direction>

ZrelatedStateVariable>
Q‘@ AVTransportURI

</relatedStateVariable>
%

</argument>
<argument>

<name>CurrentURIMetaData</name>

o
&

directiomrsoutz/direction
<relatedStateVariable>
AVTransportURIMetaData
</relatedStateVariable>
</argument>
<argument>
<name>NextURI</name>
<directions>out</directions>
<relatedStateVariable>
NextAVITransportURI
</relatedStateVariable>

</argument>
<argument>

<name>NextURIMetaData</name>

<directions>out</direction>



https://iecnorm.com/api/?name=04e60ad4817d9d22d6b1dd0943e8e5a0

	CONTENTS
	FOREWORD
	ORIGINAL UPNP DOCUMENTS (informative)
	1 Overview and Scope
	1.1 Introduction
	1.2 Notation
	1.3 Derived Data Types
	1.4 Management of XML Namespaces in Standardized DCPs
	1.5 Vendor-defined Extensions
	1.6 References

	2 Service Modeling Definitions
	2.1 ServiceType
	2.2 State Variables
	2.3 Eventing and Moderation
	2.4 Actions
	2.5 Theory of Operation

	3 XML Service Description
	4 Test
	Annex A (normative) SetAVTransportURI() Protocol Specifics
	A.1 Application to HTTP Streaming
	A.2 Application to RTSP/RTP/UDP Streaming
	A.3 Application to Internal Streaming
	A.4 Application to IEC61883 Streaming
	A.5 Application to Vendor-specific Streaming

	Figure 1: TransportState Transitions - INFORMATIVE
	Tables
	Table ‎1-1: EBNF Operators
	Table ‎1-2: CSV Examples
	Table ‎1-3: Namespace Definitions
	Table ‎1-4: Schema-related Information
	Table ‎1-5: Default Namespaces for the AV Specifications
	Table ‎2-6: State Variables
	Table ‎2-7: allowedValueList for TransportState
	Table ‎2-8: allowedValueList for CurrentMediaCategory
	Table ‎2-9: allowedValueList for PlaybackStorageMedium and RecordStorageMedium
	Table ‎2-10: allowedValueList for CurrentPlayMode
	Table ‎2-11: allowedValueList for RecordMediumWriteStatus 
	Table ‎2-12: allowedValueList for CurrentRecordQualityMode
	Table ‎2-13: allowedValueRange for NumberOfTracks
	Table ‎2-14: allowedValueRange for CurrentTrack
	Table ‎2-15: allowedValueList for CurrentTransportActions
	Table ‎2-16: allowedValueList for DRMState
	Table ‎2-17: allowedValueList for A_ARG_TYPE_SeekMode
	Table ‎2-18: Format of A_ARG_TYPE_SeekTarget
	Table ‎2-19: Event Moderation
	Table ‎2-20: Actions
	Table ‎2-21: Arguments for SetAVTransportURI()
	Table ‎2-22: Error Codes for SetAVTransportURI()
	Table ‎2-23: Arguments for SetNextAVTransportURI()
	Table ‎2-24: Error Codes for SetNextAVTransportURI()
	Table ‎2-25: Arguments for GetMediaInfo()
	Table ‎2-26: Error Codes for GetMediaInfo()
	Table ‎2-27: Arguments for GetMediaInfo_Ext()
	Table ‎2-28: Error Codes for GetMediaInfo_Ext()
	Table ‎2-29: Arguments for GetTransportInfo()
	Table ‎2-30: Error Codes for GetTransportInfo()
	Table ‎2-31: Arguments for GetPositionInfo()
	Table ‎2-32: Error Codes for GetPositionInfo()
	Table ‎2-33: Arguments for GetDeviceCapabilities()
	Table ‎2-34: Error Codes for GetDeviceCapabilities()
	Table ‎2-35: Arguments for GetTransportSettings()
	Table ‎2-36: Error Codes for GetTransportSettings()
	Table ‎2-37: Arguments for Stop()
	Table ‎2-38: Error Codes for Stop()
	Table ‎2-39: Arguments for Play()
	Table ‎2-40: Error Codes for Play()
	Table ‎2-41: Arguments for Pause()
	Table ‎2-42: Error Codes for Pause()
	Table ‎2-43: Arguments for Record()
	Table ‎2-44: Error Codes for Record()
	Table ‎2-45: Arguments for Seek()
	Table ‎2-46: Error Codes for Seek()
	Table ‎2-47: Arguments for Next()
	Table ‎2-48: Error Codes for Next()
	Table ‎2-49: Arguments for Previous()
	Table ‎2-50: Error Codes for Previous()
	Table ‎2-51: Arguments for SetPlayMode()
	Table ‎2-52: Error Codes for SetPlayMode()
	Table ‎2-53: Arguments for SetRecordQualityMode()
	Table ‎2-54: Error Codes for SetRecordQualityMode()
	Table ‎2-55: Arguments for GetCurrentTransportActions()
	Table ‎2-56: Error Codes for GetCurrentTransportActions()
	Table ‎2-57: Arguments for GetDRMState()
	Table ‎2-58: Error Codes for GetDRMState()
	Table ‎2-59: Arguments for GetStateVariables()
	Table ‎2-60: Error Codes for GetStateVariables()
	Table ‎2-61: Arguments for SetStateVariables()
	Table ‎2-62: Error Codes for SetStateVariables()
	Table ‎2-63: Common Error Codes
	Table ‎2-64: Allowed AVTransportURIs
	Table ‎2-65: Example mappings of resources type to track sequences
	Table ‎2-66: Example seek modes, play modes and transport actions, per resource type


