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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the development of
International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical

committees collaborate 1n fields of mutual interest. Other international organizatio
governmental and non-governmental, in liaison with ISO and IEC, also take part in ‘4
work. In the field of information technology, ISO and IEC have established a jointgehni
committee, ISO/IEC JTC 1.

Thle procedures used to develop this document and those intendedcfor its furth
maintenance are described in the ISO/IEC Directives, Part 1. In particular the differg
apjproval criteria needed for the different types of document shotild be noted. TI
document was drafted in accordance with the editorial rules ofrthe ISO/IEC Directiv
Part 2 (see http://www.iso.org/directives).
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Thle list of all currently available parts of ISO/IEC 29341 series, under the general ti
Informationtechnology — UPnP Device Architecture, can be found on the ISO web site.

fention is drawn to the possibility that some of the elements of this document may

all such patent rights. Details of any patent rights*identified during the developme
the document will be in the Introduction and/or, on the ISO list of patent declaratio
feived (see www.iso.org/patents).

Id does not constitute an endorsement.

D’s adherence to the WTO principles in the Technical Barriers to Trade (TBT) see {

D/IEC 29341-20-10 was prepared by UPnP Forum and adopted, under the P
bcedure, by joint_ _technical committee ISO/IEC JTC 1, Information technology,
rallel with its appreval by national bodies of ISO and IEC.
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Introduction

ISO and IEC draw attention to the fact that it is claimed that compliance with this document may
involve the use of patents as indicated below.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights. The
holders of -these patent rlghts have assured ISO and IEC that they are W|II|ng to negotlate Ilcenses
1. In

o

USA — Hillsboro, Oregon 97124

Migrosoft Corporation has informed IEC and ISO that it has~patent applications or granied
patents as listed below:

61P1499 / US; 6687755 / US; 6910068 / US; 71308951 US; 6725281 / US; 7089307 / US;
7069312 / US; 10/783 524 /US

Information may be obtained from:
Mitrosoft Corporation

Orle Microsoft Way

USA — Redmond WA 98052

PHhilips International B.V. has informed IEC and ISO that it has patent applications or granfed
patents.

Information may be obtained.from:

PHhilips International BV: — IP&S
High Tech campus, building 44 3A21
NY — 5656 Eindhoven

NXP B.V. (NL)has informed IEC and ISO that it has patent applications or granted patents.
Information-may be obtained from:
NXP<B,V. (NL)

High-Tech campus 60
NL — 5656 AG Eindhoven

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent
applications or granted patents.

Information may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139
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Hewlett Packard Company has informed IEC and ISO that it has patent applications
granted patents as listed below:

5956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339/ US; 6 571 38
US; 6 205 466 / US

Information may be obtained from:
Hewlett Packard Company

1501 Page Mill Road
USA — Palo Alto, CA 94304

Samsung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications
granted patents.

Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.
41p Maetan-3 Dong, Yeongtang-Gu,

KR — Suwon City 443-742

Hyawei Technologies Co., Ltd. has informed IEC and ISO that it"has patent applications
ng)nted patents.

Information may be obtained from:

Huawei Technologies Co., Ltd.
Administration Building, Bantian Longgang District
Shenzhen — China 518129

Qyalcomm Incorporated has informed IEC and.{SO that it has patent applications or grant
patents.

Information may be obtained from:

Qyalcomm Incorporated
57|75 Morehouse Drive
San Diego, CA — USA 92121

Telecom Italia S.p.A.has informed IEC and ISO that it has patent applications or granted
patents.

Information may belobtained from:
Telecom Italia.Sip.A.

Via Reiss Romoli, 274

Turin - Italy. 10148

Cisca Systems informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Cisco Systems, Inc.
170 West Tasman Drive
San Jose, CA — USA 95134

or

8/

or

or

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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Original UPnP Document

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 and later by UPnP Forum. 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
UPnP Device Architecture Version 1.0

ISO/IEC 29341 Part
ISO/IEC 29341-1:2008
ISO/IEC 29341-1:2011

UPnNP Device Architecture 1.1

UPnNP Device Architecture 2.0

UPnP Basic:1 Device

UPNP AV Architecture:1

UPNP AV Architecture:1

UPnP AVTransport:1 Service

UPnP ConnectionManager:1 Service
UPnP ContentDirectory:1 Service
UPnP RenderingControl:1 Service
UPnP MediaRenderer:1 Device
UPnP MediaRenderer:2 Device
UPnP MediaServer:1 Device

UPnP AVTransport:2 Service

UPnP AVTransport:2 Service

UPnP ConnectionManager:2 Service
UPnP ConnectionManager:2 Service

UPNP ContentDirectory:2 Service

UPnP RenderingControl:2 Service

UPnP RenderingControl:2 Service

UPnP ScheduledRecording:1

UPnP ScheduledRecording:2

UPnP MediaRenderer:2 Device

UPnP MediaServer:2-Device

UPnP AV Datastructure Template:1

UPnP AV Datastructure Template:1

UPnP DigitalSecurityCamera:1 Device

UPnP DigitalSecurityCameraMotionimage:1 Service
UPnP\DigitalSecurityCameraSettings:1 Service
UPnP DigitalSecurityCameraStilllmage:1 Service

ISO/IEC 29341-1-1:2011
ISO/IEC 29341-1-2
ISO/IEC 29341-2

ISO/IEC 29341-3-1:2008
ISO/IEC 29341-3-1:2011
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISOAEC29341-3-13
ISONEC 29341-3-2
ISO/IEC 29341-3-2:2011
ISO/IEC 29341-3-3
ISO/IEC 29341-4-10:2008
ISO/IEC 29341-4-10:2011
ISO/IEC 29341-4-11:2008
ISO/IEC 29341-4-11:2011
ISO/IEC 29341-4-12
ISO/IEC 29341-4-13:2008
ISO/IEC 29341-4-13:2011
ISO/IEC 29341-4-14
ISO/IEC 29341-4-14:2011
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341-4-4:2008
ISO/IEC 29341-4-4:2011
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12

UPnP HVAC_System:1 Device

UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedule:1 Service
UPnP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service

UPnP HVAC_UserOperatingMode:1 Service
UPnP HVAC_ZoneThermostat:1 Device
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UPnP BinaryLight:1 Device

UPnP Dimming:1 Service

UPNnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPnP InternetGatewayDevice:1 Device
UPnP LANHostConfigManagement:1 Service
UPnP Layer3Forwarding:1 Service

UPNP LinkAuthentication:1 Service

ISO/IEC 29341-7-1
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-7-2
ISO/IEC 29341-8-1
ISO/IEC 29341-8-10
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UPnP RadiusClient:1 Service
UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlinterfaceConfig:1 Service
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UPnP WANEthernetLinkConfig:1 Service
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UPNP ExternalActivity:1 Service
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UPnP PrintBasic:1 Service
UPnP Scan:1 Service

UPnP Scanner:1.0 Device
UPNP QoS Architecture:1.0
UPNP QosDevice:1 Service
UPnP QosManager:1 Service
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UPNP QoS Architecture:2

UPNP QosDevice:2'Service

UPnP QosManager:2 Service
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UPnR/RemoteUlClientDevice:1 Device

ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
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ISO/IEC 29341-8-17
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UPnP DeviceSecurity:1 Service
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UPNP ContentDirectory:3 Service
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UPNnP ContentSync:1

UPNP Low Power Architecture:1

UPnP LowPowerProxy:1 Service

Xiv
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UPnP Friendly Info Update:1 Service
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1 Scope

This service definition is compliant with UPnP Device Architecture version 1.0 [14].

E)

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

t

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.

The_service type is related to the ConnectionManager service type. which describes A/V

cohnection setup procedures, and the ContentDirectory service, which offers meta-informat
abput the resource stored on the media. AVTransport also offers an action to retrieve ¢
metadata embedded in the resource itself.

Thiis service type does not offer scheduled recording.

2 | Normative references

indispensable for its application. For dated references, only the ‘edition cited applies. F

— AV Datastructure Template:1, UPnP Forumy March 31, 2013.
ilable at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-v1-

— XML Schema for UPnP AV Common XML Data Types, UPnP Forum, March 31, 2013.
ilable at: http://www.upnp.org/schemas/av/av-v3-20130331.xsd.

— XML Schema for UPRP AV Common XML Structures, UPnP Forum, March 31, 2013.
ilable at: http://wwW. upnp.org/schemas/av/avs-v3-20130331.xsd.

— AVTransport.3, UPnP Forum, March 31, 2013.

ilable athttp://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service-20130331.pdf|
Lafest version available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-
Service.pdf.

on
ny

following documents, in whole or in part, are normatively referenced’in this document and

For
nts)

(6]

~ XML Schema for AVTransport LastChange Eventing, UPnP Forum, September 30, 2008.

Available at: hiip:/7www.upnp.org/schemas/av/avi-event-vZ-20080930.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avt-event.xsd.

[7]1 — ContentDirectory:4, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-
Service.pdf.

[8] = XML Schema for ContentDirectory LastChange Eventing, UPnP Forum, September 30,
2008.

Available at: http://www.upnp.org/schemas/av/cds-event-v1-20080930.xsd.

Latest version available at: http://www.upnp.org/schemas/av/cds-event.xsd.
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[9] — ConnectionManager:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-
Service.pdf.

[10] — XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP Forum,
December 31, 2010.

Available at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/cm-deviceClockInfoUpdates.xsd.

[11] = XML Schema for ConnectionManager Features, UPnP Forum, December 31, 2010.
Avpilable at: http://www.upnp.org/schemas/av/cm-featureList-v1-20101231.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/cm-featureList.xsd.

[12] — XML Schema for UPnP AV Dublin Core.
Avgilable at: http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd;

[13] — DCMI term declarations represented in XML schema language.
Avpilable at: http://www.dublincore.org/schemas/xmlis.

[14] — UPnP Device Architecture, version 1.0, UPnP Forum, Octobér,15, 2008.
Avgilable at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceAschitecture-v1.0-

[16] — XML Schema for ContentDirectorysDéviceMode, UPnP Forum, December 31, 2010.
Avpilable at: http://www.upnp.org/schemas/av/dmo-v1-20101231.xsd.

[19] — ISOGHEC 14977, Information technology - Syntactic metalanguage - Extended BNF,
Dgcember 1996.

y
Available at: http://www.upnp.org/schemas/av/pi-v1 20101231 .xsd.
Latest version available at: http://www.upnp.org/schemas/av/pi.xsd.

[21] — RenderingControl:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-
Service.pdf.

[22] - XML Schema for RenderingControl LastChange Eventing, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/rcs-event-v3-20101231.xsd.

Latest version available at: http://www.upnp.org/schemas/av/rcs-event.xsd.
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[23] — XML Schema for ConnectionManager Rendererinfo, UPnP Forum, December 31, 2010.
Available at: http://www.upnp.org/schemas/av/rii-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rii.xsd.

[24] — XML Schema for AVTransport Playlistinfo, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/rpl-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rpl.xsd.

[25] — ScheduledRecording:2, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-
20130331, pdf

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-¥2f
Service.pdf.

[26] — XML Schema for ScheduledRecording Metadata and Structure, UPnP Forum;"March 31,
20013.

ilable at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/srs.xsd.

[21] — XML Schema for ScheduledRecording LastChange Eventing, URRP)Forum, Septembgr
30} 2008.

ilable at: http://www.upnp.org/schemas/av/srs-event-v1-20080930.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/srs-€vent.xsd.

[28] — XML Schema for RenderingControl TransformSettingsUPnP Forum, March 31, 2013
ilable at: http://www.upnp.org/schemas/av/TransformSettings-v1-20130331.xsd.

] — The “xml:” Namespace, November:3,2004.
ilable at: http://www.w3.org/XML/1998/namespace.

] = XML Schema for the “xml:” Namespace.
ilable at: http://www.w3.0rg/2001/xml.xsd.

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

] = XML Schema-Part 1: Structures, Second Edition, Henry S. Thompson, David Beech,
rray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
ilable at/http://'www.w3.0org/TR/2004/REC-xmlschema-1-20041028.

] — XML Schema Part 2: Data Types, Second Edition, Paul V. Biron, Ashok Malhotra, W3[C
commendation, 28 October 2004.
ilable at: http://www.w3.0rg/TR/2004/REC-xmIschema-2-20041028.

[35] — XML Schema for XML Schema.
Available at: http://www.w3.0rg/2001/XMLSchema.xsd.

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

[37] — HyperText Transport Protocol — HTTP/1.1, R. Fielding, J. Gettys, J. Mogul, H. Frystyk,

L. Masinter, P. Leach, T. Berners-Lee, June 1999.
Available at: http://www.ietf.org/rfc/rfc2616.txt.
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http://www.upnp.org/schemas/av/upnp.xsd�
http://www.w3.org/XML/1998/namespace�
http://www.w3.org/2001/xml.xsd�
http://www.w3.org/TR/1999/REC-xml-names-19990114�
http://www.w3.org/TR/2004/REC-xmlschema-1-20041028/�
http://www.w3.org/TR/2004/REC-xmlschema-2-20041028/�
http://www.w3.org/2001/XMLSchema.xsd�
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=26780&ICS1=1&ICS2=140&ICS3=30�
http://www.ietf.org/rfc/rfc2616.txt�
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[38] — IETF RFC 1738, Uniform Resource Locators (URL), Tim Berners-Lee, et. Al., December

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

[39]1 — IETF RFC 2326, Real Time Streaming Protocol (RTSP), H. Schulzrinne, A. Rao, R.
Lanphier, April 1998.
Available at: http://www.ietf.org/rfc/rfc2326.txt.

[40] — IETF RFC 3986, Uniform Resource Identifiers (URI): Generic Syntax, January 2005.
Available at: http://www.ietf.org/rfc/rfc3986.txt.

[41] — IETF RFC 3550, RTP: A Transport Protocol for Real-Time Applications, H. Schulzrinnle,

S.|Casner, R. Frederick, V. Jacobson, July 2003.
ilable at: http://www.ietf.org/rfc/rfc3550.txt.

3 | Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [14] and the following

supclauses 3.1 and 3.2 apply.

Provisioning terms

definition or behavior is required. Otherwise the definition or behavior is allowed as defg
unjess specifically defined as.not allowed.

314
required

Thie definition or behavior is required.

3.1.5

R/

Used ina-table column heading to indicate that each abbreviated entry in the column decla
the provisioning status of the item named in the entry's row.

3.1.6
X
Vendor-defined, non-standard.

3.1.7
-D

definition or behavior depends on a condition. If the specified condition is met, then the

ult

es

Declares that the item referred to is deprecated, when it is appended to any of the other

abbreviated provisioning terms.
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3.1.8

CSV list (or CSV)

Comma separated value list. List—or one-dimensional array—of values contained in a string
and separated by commas

3.2 Symbols
3.21

Signifies a hierarchical parent-child (parent::child) relationship between the two objects

separated by the double colon. This delimiter is used in multiple contexts, for example:
Spr\/ir‘p"Ar‘finn(), Ar‘finn()“Argumpnf} p:\rnnfprnpprfy"f‘hildprnlnprfy

4 | Notations and Conventions

4.1 Notation

e UPnP interface names defined in the UPnP Device Architecture specification [14] are
styled in green bold underlined text.

e UPnP interface names defined outside of the UPnP Device Architecture specification
[14] are styled in red italic underlined text.

e Some additional non-interface names and terms are styled (n,italic text.

o Words that are emphasized are also styled in jtalic text\The difference between italic

terms and italics for emphasis will be apparent by context.
e Strings that are to be taken literally are enclosed in“double quotes”.
411 Data Types
Dgta type definitions come from three sources:

o All state variable and action argument. data types are defined in [14].
e Basic data types for properties are defined in [34].

e Additional data types for propérties are defined in the XML schema(s) (see [B])
associated with this service.

For UPnP Device Architecture defined boolean data types, it is strongly recommended to Use
the value “0” for false, and the yalue “1” for true. However, when used as input arguments, the
values “false”, “no”, “true? > “yes” may also be encountered and shall be accepted.
Ngvertheless, it is strongly recommended that all boolean state variables and output

arguments be represented as “0” and “1”.

For XML Schema _defined Boolean data types, it is strongly recommended to use the value [0”
forl false, and the_value “71” for true. However, when used as input properties, the valdes
“false”, “true” smay also be encountered and shall be accepted. Nevertheless, it is strongly
re¢ommendédthat all Boolean properties be represented as “0” and “1”.

41.2 Strings Embedded in Other Strings

Somestring variables and arguments described in this document contain substrings that shall
be independently identifiable and exiractable 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
subclause 4.2.2) and property values in search criteria strings. Escaping conventions use the
backslash character, “\” (character code U+005C), as follows:

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

2) not escaped in search strings
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c) Double quote (“*) is
1) not escaped 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 character that is part of the
property value

41.3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a formal syntax description of
ce 1ldill bUllbtlUbib. Tiu:: usdyc iICIU ib dbbululillg iU iiIU Icfclcllbc [19]

4.1.3.1 Typographic conventions for EBNF

Nojn-terminal symbols are unquoted sequences of characters from the set of English upper
and lower case letters, the digits “0” through “9”, and the hyphen (“-”). Character sequenges
befween 'single quotes' are terminal strings and shall appear literallynin)valid strings.
Character sequences between (*comment delimiters*) are English langUage definitigns
or |[supplementary explanations of their associated symbols. White space_in the EBNF is used
to [separate elements of the EBNF, not to represent white space in valid-strings. White spgce
uspge in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
opgerators in Table 1:

n

Table 1 — EBNF Operators

Operator Semantics

= definition — the non-terminal symbol on the left is\defined by one or more alternative
sequences of terminals and/or non-terminals toits)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 shall occur at least once and may
occur more times.
[ 1] optional — the expression between the brackets is allowed.
() grouping — groups the expressions between the parentheses.

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

D)

Derived Data-Types

Q)

A Summary

4,
4,
Subclause 4.2:defines a derived data type that is represented as a string data type wjith
special syntax. This specification uses string data type definitions that originate from two
different_sodrces. The UPnP Device Architecture defined string data type is used to define
stgte Vaniable and action argument string data types. The XML Schema namespace is uged
to [défine property xsd:string data types. The following definition in subclause 4.2.2 applies| to
bottstrimgdatatypes:

4.2.2 CSV Lists

The UPnP AV services use state variables, action arguments and properties that represent
lists — or one-dimensional arrays — of values. The UPnP Device Architecture, Version 1.0 [14],
does not provide for either an array type or a list type, so a list type is defined here. Lists may
either be homogeneous (all values are the same type) or heterogeneous (all values can be of
different types). Lists may also consist of repeated occurrences of homogeneous or
heterogeneous subsequences, all of which have the same syntax and semantics (same
number of values, same value types and in the same order). The data type of a homogeneous
list is string or xsd:string and denoted by CSV (x), where x is the type of the individual values.
The data type of a heterogeneous list is also string or xsd:string and denoted by CSV (x, y, z),
where x, y and z are the types of the individual values. If the number of values in the
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individually, that variable type

E)

is

represented as CSV (heterogeneous), and the variable description includes additional

information as to the expected sequence of values appearing

in the list and th

eir

corresponding types. The data type of a repeated subsequence list is string or xsd:string and
denoted by CSV ({a,b,c},{x, y, z}), where a, b, ¢, x, y and z are the types of the individual
values in the subsequence and the subsequences may be repeated zero or more times.

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

Commas separate values within a list.

or

Integer values are represented in CSVs with the same syntax as the integer data t)Jpe

specified in [14] (that is: allowed leading sign, allowed leading zeroes, numeric U
ASCII)

Boolean values are represented in state variable and action argument CSVs as eit
“0” for false or “1” for true. These values are a subset of the defined ‘boolean d

Boolean values are represented in property CSVs as either “0” for/false or “1” for tr
These values are a subset of the defined Boolean data type valdes specified in [34]:
false, 1, true.

Escaping conventions for the comma and backslash chatacters are defined in 4.1.2.

Table 2 — CSV Examples

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

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

Type refinement of Value Comments
string
CS) (string) or “+artist,-date” List of 2 property sort
CS) (xsd:string) criteria.
CS) (int) or “1,-5,006,0,+7” List of 5 integers.
CS) (xsd:integer)
CS) (boolean) or “0,1,1,0” List of 4 booleans

CS

\ (xsd:Boolean)

CS
CS

\ (string) or
V (xsd:string)

“Smith\, kfed,Jones\, Davey”

List of 2 names,
“Smith, Fred” and
“Jones, Davey”

CS
CS

\V (i4,string,ui2) or
V (xsd:int,

‘29837, string with leading blanks,0”

Note that the second value
is “ string with leading

xsd:string, blanks”

xsd:unsignedShort)

CS) (i4) or “3, 47 lllegal CSV. White space

CS)pV (xsd:int) is not allowed as part of
an integer value.

CS)V (string) or ‘" List of 3 empty string

CS

V_(xsd:string)

values

S-

er
ta

CSV (heterogeneous)

“Alice,Marketing,5,Sue,R&D,21,Dave,Finance,7”

List of unspecified number
of people and associated
attributes. Each person is
described by 3 elements: a
name string, a department
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.
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4.3 Management of XML Namespaces in Standardized DCPs

UPnP specifications make extensive use of XML namespaces. This enables separate DCPs,

and even separate components of an individual DCP, to be designed independently and s

till

avoid name collisions when they share XML documents. Every name in an XML document
belongs to exactly one namespace. In documents, XML names appear in one of two forms:
qualified or unqualified. An unqualified name (or no-colon-name) contains no colon (*:")

characters. An unqualified name belongs to the document’s default namespace. A qualifi

ed

name is two no-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 t
qualified name’s “local” name (meaning local to the namespace identified by the namespa
prt‘lx). Similarly, the unqualitied name Is a local name in the default namespace.

Th
is jhot the name of the namespace. The namespace name shall be globally unique. !t has
s
mganing anywhere that it is used, both inside and outside XML documents. The namespa3
prTfix, however, in formal XML usage, is defined only in an XML document. Jtsshall be locz
un

he
ce

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

a

rigle definition that is accessible to anyone who uses the namespace. It has-the samme

ce
lly

que to the document. Any valid XML no-colon-name may be used. tAnd, in formal XML

ushge, different XML documents may use different namespace prefixes_to refer to the same

na
XML Committee in [32] strictly as a convenient local shorthand réplacement for the full U
name of a namespace in individual documents.

AlllAV object properties are represented in XML by element;and attribute names, therefore,
property names belong to an XML namespace.

the same reason that namespace prefixes are convenient in XML documents, it

specification declares a “standard” prefix for.al XML namespaces used herein. In addit

example, action arguments which refer to CDS properties, such as the SearchCritd
ument of the Search() action or-the Filter argument of the Browse() action, shall use {

defined namespace prefixes when referring to CDS properties (“upnp:”, “dc:”, etc).

of the namespaces usedyin this specification are listed in Table 3 and Table 4. For ez
h namespace, Table 3-gives a brief description of it, its name (a URI) and its defin
ndard” prefix namé. Some namespaces included in these tables are not directly used
renced in this (document. They are included for completeness to accommodate thg
ations where (this specification is used in conjunction with other UPnP specifications
struct a _Complete system of devices and services. For example, since I
eduledRécording service depends on and refers to the ContentDirectory service,

prédefined,_ fsrs:” namespace prefix is included. The individual specifications in sU
collections all use the same standard prefix. The standard prefixes are also used in Table 4
crgss-reference additional namespace information. Table 4 includes each namespace’s v3
XML\document root element(s) (if any), its schema file name, versioning information (to

espace. The creation and use of the namespace prefix was standardized by the WBC

RI

all

S

venient in specification text to refer to namespaces using a namespace prefix. Therefofe,

on,

specification expands the scope wherecthese prefixes have meaning, beyond a single
L document, to all of its text, XML examples, and certain string-valued properties. This
ansion of scope does not supersede XML rules for usage in documents, it only augments
complements them in important contexts that are out-of-scope for the XML specificatiops.

ria

he

ch
ed
or
se
to
he
he
ch
to
lid
be

discussed in more detail below), and a link to the entry in Clause 2 for its associated schema.

The normative definitions for these namespaces are the documents referenced in Table
The schemas are designed to support these definitions for both human understanding and
test tools. However, limitations of the XML Schema language itself make it difficult for t

3.
as
he

UPnP-defined schemas to accurately represent all details of the namespace definitions. As a

result, the schemas will validate many XML documents that are not valid according to t
specifications.

The Working Committee expects to continue refining these schemas after specificati
release to reduce the number of documents that are validated by the schemas while violati

he

on
ng

the specifications, but the schemas will still be informative, supporting documents. Some

schemas might become normative in future versions of the specifications.
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Table 3 — Namespace Definitions

Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

AV Working Committee defined namespaces
atrs urn:schemas-upnp- AllowedTransformSettings and [21]

org:av:AllowedTransformSettings

AllowedDefaultTransformSettings
state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[3]
schemas
avqt urn:schemas-upnp-org:av:avdt Datastructure Template [2]
avs urn:schemas-upnp-org:av:avs Common structures for use in AV | [4]
schemas
avttevent |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable |[5]
0/AVT/ for AVTransport
cdd-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable\[[7]
for ContentDirectory
cmidciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[9]
deviceClockinfoUpdates state variable for
ConnectionManager
cmiftrist  |urn:schemas-upnp-org:av:cm- FeaturelList state variable for [9]
featureList ConnectionManager:
did|]-lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [7]
0/DIDL-Lite/ ContentDiréectory
dmp urn:schemas-upnp.org:av:dmo Evented\DeviceMode state [7]
variable for ContentDirectory
dmpr urn:schemas-upnp.org:av:dmor ARG TYPE DeviceModeReque |[7]
St state variable for
ContentDirectory
dmps urn:schemas-upnp.org:av:dmos DeviceMode Status state variable [7]
for ContentDirectory
pi urn:schemas-upnp.org:av.pi Permissionsinfo state variable for |[7]
ContentDirectory
rcsftevent |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable |[21]
0/RCS/ for RenderingControl
rii urn:schemas=-upnp-org:av:rii A ARG TYPE RenderinginfolList |[9]
state variable for
ConnectionManager
rpl urngschemas-upnp-org:av:rpl A_ARG_TYPE Playlistinfo state [5]
variable for AVTransport
srs urn:schemas-upnp-org:av:srs Metadata and structure for [25]
ScheduledRecording
srskevent urn-schemas UphRp nrg-a\/'ere event Evented [ aostiChango state variahle [')R]
for ScheduledRecording
trs urn:schemas-upnp- TransformSettings and [21]
org:av:TransformSettings DefaultTransformSettings state
variables for RenderingControl
upnp urn:schemas-upnp-org:metadata-1- Metadata for ContentDirectory [7]

0/upnp/
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

Externally defined namespaces

dc http://purl.org/dc/elements/1.1/ Dublin Core [13]

xsd http://www.w3.0rg/2001/XMLSchema |XML Schema Language 1.0 [33], [34]

XSi http://www.w3.0rg/2001/XMLSchema- | XML Schema Instance Document |[33] 2.6 & 3.2.7
instance schema

xm ﬂllp.llWWW-.WJ.Orgl}\IVILI 1ggo/mnamesp e Ximil. Ndalmespdce [OU]
ace
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Standard
Name-
space
Prefix

Relative URI and
File Name @
e Form 1, Form 2,
Form3

Valid Root Element(s)

Schema Reference

AV Working Committee Defined Namespaces

atrs

AllowedTransformSetting
s-vn-yyyymmdd.xsd

AllowedTransformSetting

<TransformList>

[

a
S=vATASG

AllowedTransformSetting
s.xsd

av

av-vn-yyyymmdd.xsd
av-vn.xsd
av.xsd

n/a

[3]

avqt

avdt-vn-yyyymmdd.xsd
avdt-vn.xsd
avdt.xsd

<AVDT>

[2]

avs

avs-vn-yyyymmdd.xsd
avs-vn.xsd
avs.xsd

<Capabilities>

<Features>

<stateVariableValuePairs>

[4]

avttevent

avt-event-vn-
yyyymmdd.xsd

avt-event-vn.xsd
avt-event.xsd

<Event>

[6]

cdg-event

cds-event-vn-
yyyymmdd.xsd

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

<StateEvent>

[8]

cmidciu

cm-
deviceClockinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockinfoUpdates
-vn.xsd

cm-
deviceClockIinfoUpdates.
xsd

<DevicellockInfoUpdates>

[10]

cmiftrist

cm-featurglist-vn-
yyyymmdd-xsd

cm-featurelList-vn.xsd
cm=featureList.xsd

<Features>

[11]

did|-lite

didl-lite-vn-
yyyymmdd.xsd
didl-lite-vn.xsd

<DIDL-Lite>

[15]

didl-lite.xsd

dmo

dmo-vn-yyyymmdd.xsd
dmo-vn.xsd
dmo.xsd

<DeviceMode>

[16]

dmor

dmor-vn-yyyymmdd.xsd
dmor-vn.xsd
dmor.xsd

<DeviceModeRequest>

[17]

dmos

dmos-vn-yyyymmdd.xsd
dmos-vn.xsd
dmos.xsd

<DeviceModeStatus>

(18]

© ISO/IEC 2017 — All rights reserved
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Standard Relative URI and
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
pi pi-vn-yyyymmdd.xsd <PermissionsInfo> [20]
pi-vn.xsd
pi.xsd
rcs-event |rcs-event-vn- <Event> [22]
yyyymmdd.xsd

rcs-event-vn.xsd

rcs-event.xsd

rii rii-vn-yyyymmdd.xsd <rendererInfo> [23]
rii-vn.xsd
rii.xsd

rpl rpl-vn-yyyymmdd.xsd <PlaylistInfo> [24]
rpl-vn.xsd
rpl.xsd

trs TransformSettings-vn- <TransformSettings> [28]
yyyymmdd.xsd

TransformSettings-
vn.xsd

TransformSettings.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [26]
srs-vn.xsd
srs.xsd

srstevent |srs-event-vn- <StateEvent> [27]
yyyymmdd.xsd

srs-event-vn.xsd
srs-event.xsd

uprip upnp-vn-yyyymmdd.xsd | n/a [29]
upnp-vn.xsd
upnp.xsd

\E’%mally Defined Namespaces

dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[12]
xsd n/a <schema> [35]
XSi n/a n/a
xm n/a [31]

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

4.31 Namespace Prefix Requirements

Thiere are many occurrences in this specification of string data types that contain XML names
(popefty names). These XML names in strings will not be processed under namespace-aware
conditions. Therefore, all occurrences in instance documents of XML names in strings shall
use the standard namespace prefixes as declared in Table 3. In order to properly process the
XML documents described herein, control points and devices shall use namespace-aware
XML processors [32] for both reading and writing. As allowed by [32], the namespace prefixes
used in an instance document are at the sole discretion of the document creator. Therefore,
the declared prefix for a namespace in a document may be different from the standard prefix.
All devices shall be able to correctly process any valid XML instance document, even when it
uses a non-standard prefix for ordinary XML names. However, it is strongly recommended
that all devices use these standard prefixes for all instance documents to avoid confusion on
the part of both human and machine readers. These standard prefixes are used in all
descriptive text and all XML examples in this and related UPnP specifications. However, each
individual specification may assume a default namespace for its descriptive text. In that case,
names from that namespace may appear with no prefix.
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The assumed default namespace, if any, for each UPnP AV specification is given in Table 5.

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

Table 5 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

CoptentDirectory didl-lite

MepiaRenderer n/a

MefiaServer n/a

RepderingControl rcs-event

ScheduledRecording Srs

4.3.2 Namespace Names, Namespace Versioning and Schema Versioning

The UPnP AV service specifications define several data structures (such as state variables
anfd action arguments) whose format is an XML instance documeént‘that complies with one|or
mqre specific XML schemas, which define XML namespaces)‘Each namespace is uniqugly
idgntified by an assigned namespace name. The namespace_names that are defined by the
A\ Working Committee are URNs. See Table 3 for a ‘cufrent list of namespace names.
Additionally, each namespace corresponds to an XMkyschema document that provideg a
m4gchine-readable representation of the associated namespace to enable automafed
validation of the XML (state variable or action parameter) instance documents.

Within an XML schema and XML instance _document, the name of each corresponding
namespace appears as the value of an xmlns attribute within the root element. Each xmlpns
attribute also includes a namespace prefix‘that is associated with that namespace in order to
quplify and disambiguate element and “attribute names that are defined within differ¢nt
namespaces. The schemas that correspond to the listed namespaces are identified by URI
values that are listed in the schemalLocation attribute also within the root element (see
supclause 4.3.3).

In| order to enable both~dferward and backward compatibility, namespace names are
pefmanently assigned and’ shall not change even when a new version of a specificatlon
chpanges the definitiontof @ namespace. However, all changes to a namespace definition sHall
be| backward-compatible. In other words, the updated definition of a namespace shall fot
injalidate any XML ;documents that comply with an earlier definition of that same namespace.
qus means, fofnexample, that a namespace shall not be changed so that a new element|or
atfribute becomes required in a conforming instance document. Although namespace namjes
shall not_change, namespaces still have version numbers that reflect a specific set|of
definitional changes. Each time the definition of a namespace is changed, the namespacg’s
vefsion.number is incremented by one.

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

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

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

e ver corresponds to the version number of the namespace that is represented by the
schema.
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e yyyymmdd is the year, month and day (in the Gregorian calendar) that this schema
was released.

Table 4 identifies the URI formats for each of the namespaces that are currently defined by
the UPnP AV Working Committee.

As an example, the original schema URI for the “rcs-event” namespace (that was released
with the original publication of the UPnP AV service specifications in the year 2002) was
“http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV service
specifications were subsequently updated in the year 2006, the URI for the updated version of
the “rcs-event” namespace was “http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”.
Hdwever, 1n 2006, the schema URI for the newly created 'srs-eveni’ namespace vﬂas
“hiitp://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd”. Note the version field for\{he
“sns-event” schema is “v1” since it was first version of that namespace whereas the\versjon
field for the “rcs-event” schema is “v2” since it was the second version of that namespéce.

In [addition to the dated schema URIs that are associated with each name€space, edch
namepace also has a set of undated schema URIs. These undated schema JJRIs have two
digtinct formats with slightly different meanings:

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

Form 2 of the undated schema URI is always linked to thexmost recent release of the schema
that represents the version of the namespace indicated by ver. For example, the undated URI
“..|/av/rcs-event-v2.xsd” is linked to the most recent&schema release of version 2 of the “res-
event” namespace. Therefore, on May 31, 2006 _(20060531), the undated schema URI was
linked to the schema that is otherwise known as *“.../av/rcs-event-v2-20060531.xsd”.
Furthermore, if the schema for version 2 of the\“rcs-event” namespace was ever re-releasé¢d,
fon example to fix a typo in the 20060531 schema, then the same undated schema URI
(“.]./7av/rcs-event-v2.xsd”) would automatically be updated to link to the updated versior] 2
schema for the “rcs-event” namespace.

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

When referencing-a’/schema URI within an XML instance document or a referencing XML
schema document;“the following usage rules apply:

o Allsnstance documents, whether generated by a service or a control point, shall yse
Form 3.

o/ “All UPnP AV published schemas that reference other UPnP AV schemas shall also
use Form 3

Within an XML instance document, the definition for the schemalLocation attribute comes
from the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-instance”. A single
occurrence of the attribute can declare the location of one or more schemas. The
schemalocation attribute value consists of a whitespace separated list of values that is
interpreted as a namespace name followed by its schema location URL. This pair-sequence is
repeated as necessary for the schemas that need to be located for this instance document.

In addition to the schema URI naming and usage rules described above, each released
schema shall contain a version attribute in the <schema> root element. Its value shall
correspond to the format:

ver “-” yyyymmdd where ver and yyyymmdd are described above.
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The version attribute provides self-identification of the namespace version and release date
of the schema itself. For example, within the original schema released for the “rcs-event”
namespace (.../rcs-event-v2-20020625.xsd), the <schema> root element contains the
following attribute: version="2-20020625".

4.3.3 Namespace Usage Examples

The schemaLocation attribute for XML instance documents comes from the XML Schema
instance namespace “http://www.w3.0rg/2002/XMLSchema-instance”. A single occurrence of
the attribute can declare the Iocatlon of one or more schemas The schemalocation

Sample DIDL-Lite XML Instance Document. Note that the references tolthe UPnP AV
schemas do not contain any version or release date information. In, other words, the
references follow Form 3 from above. Consequently, this example is valid for all releases| of
the UPnP AV service specifications.

<?kml version="1.0" encoding="UTF-8"?>
<D[DL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/ "
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema- 1nstance"
xsi:schemalocation="
urn:schemas—upnp—org:metadata—l—O/DIDI,{;2 /
http://www.upnp.org/schemas/av/did{? te.xsd
urn:schemas-upnp-org:metadata-1-0/u
http://www.upnp.org/schemas/av§;§§%.xsd">
<item 1id="18" parentID="13" restricted="0">
</item>
</pIDL-Lite>

4.4 Vendor-defined Extensions

their assigned names and-XML representation shall follow the naming conventions and XML

W{enever vendors create additional vendor-defined state variables, actions or propertigs,
lles as specified below in-subclauses 4.4.1 to 4.4.4.

ru

441 Vendor-defined Action Names

Vendor-defined_action names shall begin with “X_". Additionally, it should be followed by |an
ICANN assigned*domain name owned by the vendor followed by the underscore character
(“I"). It shallthen be followed by the vendor-assigned action name. The vendor-assigned
action name’/shall not contain a hyphen character (“-”, 2D Hex in UTF-8) nor a hash characer
(“H”, 23 Hex in UTF-8). Vendor-assigned action names are case sensitive. The first characfer
of | the, hame shall be a US-ASCIl letter (“A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”), |an
ur\ﬂlnrcr\nrn (“ ”\ or a3 non nvpnrumnnfal ||n|r\r\dn |nH’nr oF r~||n|{' grnafnr fhon ||+nn"|:
Succeeding characters shall be a US-ASCII letter (“A”-“Z”, “a”-“z”), US ASCII digit (“0”-“9”), an
underscore (“_"), a period (“.”), a Unicode combiningchar, an extender, or a non-experimental
Unicode letter or digit greater than U+007F. The first three letters shall not be “XML” in any
combination of case.

4.4.2 Vendor-defined State Variable Names

Vendor-defined state variable names shall begin with “X_”. Additionally, it should be followed
by an ICANN assigned domain name owned by the vendor, followed by the underscore
character (“_"). It shall then be followed by the vendor-assigned state variable name. The
vendor-assigned state variable name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8). Vendor-assigned action names are case sensitive. The first character of the name
shall be a US-ASCII letter (*A”-“Z", “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), or a
non-experimental Unicode letter or d|g|t greater than U+007F. Succeeding characters shall be
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a US-ASCII letter (*A”-“Z", “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”),
a Unicode combiningchar, an extender, or a non-experimental Unicode letter or digit greater
than U+007F. The first three letters shall not be “XML” in any combination of case.

4.4.3 Vendor-defined XML Elements and attributes

UPnP vendors may add non-standard elements and attributes to a UPnP standard XML
document, such as a device or service description. Each addition shall be scoped by a
vendor-owned XML namespace. Arbitrary XML shall be enclosed in an element that begins
with “X_,” and this element shall be a sub element of a standard complex type. Non-standard
attributes may be added to standard elements provided these attributes are scoped by a
vefidor-owned XML nhamespace and begin with " X_ .

444 Vendor-defined Property Names

URnP vendors may add non-standard properties to the ContentDirectory service. Egch
property addition shall be scoped by a vendor-owned namespace. The vendor-assigned
priperty name shall not contain a hyphen character (“-”, 2D Hex in UTF-8). Mendor-assigned
property names are case sensitive. The first character of the name shall be a"US-ASCII lefter
(“A”-“Z”, “a”-“z"), US-ASCII digit (“07-“9”), an underscore (“_"), or a non-experimental Unicgde
letter or digit greater than U+007F. Succeeding characters shall be a US-ASCII letter (“A”-“”,
“a’l-“z”), US-ASCII digit (“07-“9”), an underscore (“_"), a period (“.”),.a Unicode combiningchiar,
an|extender, or a non-experimental Unicode letter or digit greater than U+007F. The first thijee
letfers shall not be “XML” in any combination of case.

5 | Service Modeling Definitions

5.1 ServiceType
Thie following service type identifies a service thatis_compliant with this template:

urn:schemas-upnp-orqg:service:AVTransport:3

5.2 State Variables

5.2.1 State Variable Overview
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Table 6 — State Variables

Variable Name R/A @ Data Allowed Value Default Eng.
Type Value Units

TransportState R string See 5.2.2
TransportStatus R string See 5.2.3
CurrentMediaCategory R string See 5.2.4
PlaybackStorageMedium R string See 5.2.5
Re gordStoragettediom [ay strimg—See 526
PogsiblePlaybackStorageMedia R string CSV b (string)

See 5.2.7
PossibleRecordStorageMedia R string CSV (string)

See 5.2.8
CutrentPlayMode R string | See 5.2.9 “NORMAL”
TransportPlaySpeed R string See 5.2.10 A
RegordMediumWriteStatus R string See 5.2.11
CulrentRecordQualityMode R string See 5.2.12
PogsibleRecordQualityModes R string CSV (string)

See 5:2:13
NulnberOfTracks R ui4 See5)2.14
CujrentTrack R ui4 See 5.2.15
CulkrentTrackDuration R stripg. See 5.2.16
CulrentMediaDuration R string See 5.2.17
CulrentTrackMetaData R string | See 5.2.18
CulrentTrackURI R string See 5.2.19
AV[lransportURI R string See 5.2.20
AVIlransportURIMetaData R string See 5.2.21
NektAVTransportURI R string See 5.2.22
NektAVTransportURIMetaData R string See 5.2.23
Relative TimePosition R string See 5.2.24
AbsoluteTimePosition R string See 5.2.25
RelativeCounterPositiod R i4 See 5.2.26
AbjoluteCounterPasition R ui4 See 5.2.27
CulrentTranspoftActions CRC string CSV (string)

See 5.2.28
LagtChangeé string See 5.2.29
DRWMStéate CRC string | See 5.2.30 “UNKNOWN”
SyncOffset CRC string See 5.2.31
A ARG TYPE SeekMode R string | See 5.2.32
A ARG TYPE SeekTarget R string See 5.2.33
A_ARG TYPE InstancelD R ui4 See 5.2.34
A ARG TYPE DeviceUDN CRC | string | See5.2.35
A ARG TYPE ServiceType CRC string See 5.2.36
A ARG TYPE ServicelD CRC string | See 5.2.37
A_ARG TYPE StateVariableValuePairs CRC string See 5.2.38
A_ARG _TYPE StateVariableList CRC string CSV (string)

See 5.2.39
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Variable Name R/A Q Data Allowed Value Default Eng.
Type Value Units
A ARG TYPE PlaylistData CRC string See 5.2.40
A_ARG TYPE PlaylistDatalength CRC ui4 See 5.2.41
A ARG TYPE PlaylistOffset CRC ui4 See 5.2.42
A ARG TYPE PlaylistTotalLength CRC ui4 See 5.2.43
A CR

string | 3" field of
res@protocolinfo

o L0 44
OCC J.Z .74+

ARG TYPE PlaylistMIMEType

(9]

A ARG TYPE PlaylistExtendedType CRC string 4" field of
res@protocollnfo
See 5.2.45

A_ARG TYPE PlaylistStep CRC string See 5.2.46

A ARG TYPE PlaylistType CRC string See 5.2.47

A ARG TYPE Playlistinfo CRC string See 5.2.48

A ARG TYPE PlaylistStartObjlD CRC string | See 5.2.49

A ARG TYPE PlaylistStartGrouplD CRC string See 5.2.50

A ARG TYPE SyncOffsetAd| CRC string See 5.2.51

A_ARG TYPE PresentationTime CRC string Seeb/2.52

A ARG TYPE Clockld CRC string , |(See 5.2.53

Nohp-standard state variables implemented by X TBD TBD TBD TBIl

a YPnP vendor go here

a |For a device this column indicates whether the state«wariable shall be implemented or not, where R = required,
A = allowed, CR = conditionally required, CA,= ‘conditionally allowed, X = non-standard, add -D when
deprecated (e.g., R-D, A-D).

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

C |See referenced subclause for conditions~under which implementation of this state variable is required.

5.4.2 TransportState

This required state variable forms the core of the AVTransport service. It defines fhe
copceptually top-level state’of the transport, for example, whether it is playing, recording, stc.
Dgvice vendors do not.need to implement all allowed values of this variable, for exampgle,
noh-recordable media‘will not implement the “RECORDING” state.

The “PAUSED '\RECORDING” state is different from the “STOPPED” state in the sense that
the transporflis already prepared for recording and can respond faster or more accuratgly.
The “PAUSED PLAYBACK” state is different from the “PAUSED RECORDING” state in t{he
sepse that' in case the media contains video, it indicates output of a still image. The other
TransportState values are self explanatory.

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

Device vendors are allowed to implement additional vendor-defined transport states. However,
since the semantic meaning of these transport states is not specified, control points that find a
AVTransport service in a transport state that they do not understand are encouraged to refrain
from interacting with that AVTransport service (for example, forcing the service into the
“STOPPED’” state). Rather, they are encouraged to wait until the service transits back into a
transport state that they understand.
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Table 7 — allowedValuelList for TransportState

Value R/A
“STOPPED”
“PLAYING”
“TRANSITIONING”

D |12 |13

“PAUSED PLAYBACK” CR, required if Pause() action is implemented

“PAUSED RECORDING” | CR, required if both Pause() and Record() actions are implemented

5.2

Thiis required state variable is used to indicate if asynchronous errors haved' occurred, dur

op
ex
an
the
st3
us
im
im
va

5.4.4 CurrentMediaCategory

Th
an

Rqlative TimePosition, AbsoluteTimePosition, Relative CounterPositi

KRECURDING CK, required IT Kecord() acton Is Implemented

“NO_MEDIA PRESENT”

< | >

Vendor-defined

.3 TransportStatus

pration of the AVTransport service, that cannot be returned by a,nermal action. F
ample, some time after playback of a stream has been started (vianS€tAVTransportUR

ng
or

1)

d Play() actions), there can be network congestion or server problems causing hiccups

te variable to value “ERROR_OCCURRED”. More specific efror’descriptions may also
bd as vendor extensions. The value of TransportState ,after an error has occurred
blementation-dependent; some implementations may ge’ to “STOPPED” while ot
plementations may be able to continue playing after an“efror. The time at which this st
riable returns to “OK” after an error situation is also imiplementation dependent.

Table 8 — allowedValueRange for TransportStatus

Value R/A
‘OK” R
“ERRQR*OCCURRED” | R
Vendor-defined X

is required state variable indicates whether the current media is track-aware (both sin
d multi-track) or track-unaware (e.g. VHS-tape). The semantics of state variab

in

rendered media. These types of situations can be signaled to gontrol points by setting this

be
is
er
te

jle
es
b1,

ARsoluteCounterPosition and of the Seek() action change, depending on this state variable.

Table 9 — allowedValuelList for CurrentMediaCategory

Value R/A
“NO_MEDIA” R
“TRACK _AWARE” R
STRACK LINAWARE” E

5.2.5 PlaybackStorageMedium

This required state variable indicates the storage medium of the resource specified by
AVTransportURI. 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 can be added in a vendor-

Sp

ecific 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.

©
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Table 10 — allowedValueList for PlaybackStorageMedium

Value R/A Description
“UNKNOWN" A Unknown medium
“DV” A Digital Video Tape medium
“MINI-DV” A Mini Digital Video Tape medium
“VHS” A VHS Tape medium
“W-VHS” A W-VHS Tape medium
“S-VHS” A Super VHS Tape medium
“D-VHS” A Digital VHS Tape medium
“VHSC” A Compact VHS medium
“VIDEOQS&” A 8 mm Video Tape medium
“HI8” A High resolution 8 mm Video Tape medium
“CD-ROM” A Compact Disc-Read Only Memory medium
“CD-DA” A Compact Disc-Digital Audio medium
“CD-R” A Compact Disc-Recordable medjum
“CD-RW” A Compact Disc-Rewritable médium
“VIDEO-CD’ A Video Compact Dis€.médium
“SACD” A Super Audio Compact Disc medium
“MD-AUDIO” A Mini Disc Audio medium
“MD-PICTURE” A Mini Dise/Picture medium
“DVD-ROM” A DVD, Read Only medium
“DVD-VIDEQ” A DVD Video medium
“DVD+R”" A DVD Recordable medium
“DVD-R” A DVD Recordable medium
“DVD+RW” A DVD Rewritable medium
“DVD-RW” A DVD Rewritable medium
“DVD-RAMR® A DVD RAM medium
“DVD:AUDIO” A DVD Audio medium
“DAL A Digital Audio Tape medium
\LD” A Laser Disk medium
“HDD” A Hard Disk Drive medium
“MICRO-MV” A Micro MV Tape medium
“NETWORK” A Network Interface medium
“NONE” A No medium present
“NOT IMPLEMENTED” | A Medium type discovery is not implemented
“SD” A SD (Secure Digital) Memory Card medium
“PC-CARD” A PC Card medium
“MMC” A MultimediaCard medium
“CF” A Compact Flash medium
“BD” A Blu-ray Disc medium
“MS” A Memory Stick medium
“HD _DVD” A HD DVD medium
Vendor-defined X
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5.2.6 RecordStorageMedium

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

Note that this variable is not intended for signal- or content-formats such as MPEG2. Such
type of information is exposed by the ConnectionManager service associated with this service.
If the service implementation does not support recording, then this state variable shall be set
to . wed valu i vari he
PlaybackStorageMedium state variable.

5.4.7 PossiblePlaybackStorageMedia

Thiis required state variable contains a static, comma-separated list of storage media that the
deyice can play. Recommended values are defined in the allowed value list for’state variable
PlaybackStorageMedium.

5.4.8 PossibleRecordStorageMedia

Thiis required state variable contains a static, comma-separated list“of storage media onto
which the device can record. Recommended values are defined,in“the allowed value list [for
stgte variable RecordStorageMedium. If the service impleméntation does not suppprt
reg¢ording, then this state variable shall be set to “NOT IMPLEMENTED”.

5.2.9 CurrentPlayMode

Thiis required state variable indicates the current-play mode (for example, random play,
re;r)eated play, etc.). This notion is typical for GD*based audio media, but is generally not
supported by tape-based media. Value “DIREGY._1” indicates playing a single track and then
stqp (don’t play the next track). Value “INTRO?indicates playing a short sample (typically |10
sefonds or so) of each track on the media. Other play mode values are self explanatory.

Table 11 — allowedValuelList for CurrentPlayMode

Value R/A
“NORMAL”
“SHUFFLE”"
“REPEAT _ONE”
“REPEAT ALL"
“RANDOM”
“DIRECT 1"

B> (1> (> > > ]> ]

Vendor-defined

5.4.10 TransportPlaySpeed

This required state variable is a string representation of a rational fraction that indicates the
speed relative to normal speed. Example values are “17, “1/2”, “2”, “-1”, “1/10”, etc. Value “1”
is required, value “0” is not allowed. Device vendors may support additional play speeds.
Negative values indicate reverse playback. Actually supported speeds can be retrieved from
the allowed value list of this state variable in the AVTransport service description.

5.211 RecordMediumWriteStatus

This required 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 shall be set to “NOT IMPLEMENTED”.
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Table 12 — allowedValuelList for RecordMediumWriteStatus

Value R/A
“WRITABLE”
“PROTECTED”

“NOT WRITABLE”"
“UNKNOWN"
“NOT IMPLEMENTED”

> (1> (>

vendor-aerined

[>4

5.412 CurrentRecordQualityMode

Thiis required state variable indicates the currently set record quality mode. Such & setting
takes the form of “Quality Ordinal:label”. The Quality Ordinal indicates a particular relat|ve
quplity level available in the device, from 0 (lowest quality) to n (highest quality). The label
aspociated with the ordinal provides a human-readable indication of the ordinal’s meaning| If
the service implementation does not support recording, then this state variable shall be sef to
“NOT IMPLEMENTED”.

Table 13 — allowedValuelList for CurrentRecordQualityMode

Value R/A

“0:EP”
“ 1 L

2:SP
“0:BASIC”
“1:MEDIUM’

‘NOTNMPLEMENTED”

T

N
T

B I (1> (1> > > (36>

Veridor-defined

5.213 PossibleRecordQualityModes

This required state variable” contains a static, comma-separated list of recording quality
mqdes that the device supports. For example, for an analog VHS recorder the string would |be
“0JEP,1:LP,2:SP”, while:-for a PVR the string would be “0:BASIC,1:MEDIUM,2:HIGH". The
string specifics depend on the type of device containing the AVTransport. Note that record
quplity modes arelindependent of the content-format that may be exposed to the network
through a ConnectionManager service. If the service implementation does not suppprt
re¢ording, then-this state variable shall be set to “NOT IMPLEMENTED”.

5.2.14 NuwmberOfTracks

Thiis required state variable contains the number of tracks controlled by the AVTranspjort
indtance. If no resource is associated with the AVTransport instance (yia
SeTAVTransporiURI(]), and there IS no derault resource (1or example, a loaded disc) then
NumberOfTracks shall be 0. Also, if the implementation is never able to determine the number
of tracks in the currently selected media, NumberOfTracks shall be set to 0. Otherwise, it shall
be 1 or higher. In some cases, for example, large playlist, it can take a long time to determine
the exact number of tracks. Until the exact number is determined, the value of the state
variable is implementation dependent, for example, keeping it to 1 until determined or
updating the value periodically. Note that in any case, the AVTransport service shall generate
a LastChange event with defined moderation period when the exposed value is updated.

For track-unaware media, this state variable will always be set to 1. For LD and DVD media, a
track is defined as a chapter number. For Tuners that provide an indexed list of channels, a
track is defined as an index number in such a list. This state variable has to be consistent with
the resource identified by AVTransportURI. For example, if AVTransportURI points to a single
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MP3 file, then NumberOfTracks shall be set to 1. However, if AVTransportURI points to a
playlist file, then NumberOfTracks shall be equal to the number of entries in the playlist.

Table 14 — allowedValueRange for NumberOfTracks

Value R/A

minimum | 0

T |1

maximum | vendor-defined

5.2.15 CurrentTrack

This is a required state variable. If NumberOfTracks is 0, then CurrentTrack will be|O0.
Otherwise, this state variable contains the sequence number of the currently selected tratk,
starting at value 1, up to and including NumberOfTracks. For track-unaware media, (this state
vafiable is always 1. For LD and DVD media, the notion of track equals the notiofi“of chapter
number. For Tuners that provide an indexed list of channels, the current track js* defined |as
the current index number in such a list.

Table 15 — allowedValueRange for CurrentTrack

Value R/A
minimum | 0 R
maximum | vendor-defined | R
step 1 R

5.4.16 CurrentTrackDuration

Thiis required state variable contains the duration,of the current track, specified as a string| of
the following form:

HH4:MM:SS[.F+] or H+:MM:SS[.FO/F1]
where:

e H+: one or more digits to indicate elapsed hours,

¢ MM: exactly 2 digits to indicate minutes (00 to 59),

e SS: exactly 2 digits to.indicate seconds (00 to 59),

e F+: one or more digits to indicate fractions of seconds,

e FO/F1: a fraction, with FO and F1 at least one digit long, and FO < F1.

Thie string may bé preceded by an allowed "+" or "-" sign, and the decimal point itself shall |be
onjitted if there'\are no fractional second digits. This variable does not apply to Tuners. If fhe
implementation® is never able to determine the duration of the current tragk,
CdrrentTrackDuration shall be set to “00:00:00”. If the optional fractional components are
ingludedithey shall be set to either “0” or “0/<F1>". In some cases, it can take a long time| to
defermine the exact duration of tracks. Until the exact duration is determined, the value of fhe
stqte.variable is implementation dependent, for example, keeping it to “00:00:00” or updating
the value periodically. Note that in any case, the AVTransport service shall 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
shall be set to “NOT IMPLEMENTED”.

5.217 CurrentMediaDuration

This required state variable contains the duration of the media, as identified by state variable
AVTransportURI. In case the AVTransportURI represents only 1 track, this state variable is
equal to CurrentTrackDuration. The format of this variable is the same as the format for
CurrentTrackDuration, described above in 5.2.16. If no content is associated with the
AVTransport instance (via SetAVTransportURI()), and there is no default content (for example,
a loaded disc) then CurrentMediaDuration shall be set to “00:00:00". Also, if the
implementation is never able to determine the duration of the currently selected media,
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CurrentMediaDuration shall be set to “00:00:00”. If the optional fractional components are
included, they shall be set to either “0” or “0/<F1>". In some cases, it can take a long time to
determine the exact duration of the media. Until the exact duration is determined, the value of
the state variable is implementation dependent, for example, keeping it to “00:00:00” or
updating the value periodically. Note that in any cases, the AVTransport service shall
generate a LastChange event with defined moderation period when the exposed value is
updated. If the service implementation does not support media duration information, then this
state variable shall be set to “NOT _IMPLEMENTED”.

5.218 CurrentTrackMetaData

Thﬁmﬁmm;m
(defined in the ContentDirectory service template), associated with the resource pointed, to|by

stgte variable CurrentTrackURI. The metadata could have been extracted from state,'variable
AMTransportURIMetaData, or extracted from the resource binary itself (for: example,
embedded ID3 tags for MP3 audio). This is implementation dependent. Ifihthe service
implementation does not support this feature, then this state variable shall be set|to
“‘NOT IMPLEMENTED”.

5.4.19 CurrentTrackURI

Thlis required state variable contains a reference, in the form of a URI, to the current tragk.
The URI can enable a control point to retrieve any meta-data associated with the current trgck,
suth as title and author information, via the ContentDirectory setvite Browse() and/or Sear¢h()
action. In case the media does contain multi-track content, but there is no separate URI
aspociated with each track, CurrentTrackURI shall be set eqUal to AVTransportURI.

5.3.20 AVTransportURI

Thiis required state variable contains a reference, )in the form of a URI, to the resouifce
coptrolled by the AVTransport instance. This URK can refer to a single item (for example| a
song) or to a collection of items (for example, a playlist). In the single item case, the
A\ Transport will have 1 track and AVTransportURI is equal to CurrentTrackURI. In {he
collection of items case, the AVTransport{will have multiple tracks, and AVTransportURI il
remain constant during track changes. Jhe URI enables a control point to retrieve any meta-
dafa associated with the AVTransport,instance, such as title and author information, via the
CagntentDirectory service.

5.4.21 AVTransportURIMetdData

Thiis required state variabfe,contains the meta-data, in the form of a DIDL-Lite XML Fragmént
(defined in the ContentDirectory service template), associated with the resource pointed to|by
stqte variable AVTransportURI. See the ContentDirectory service specification [7] for detalls.
If the service implémentation does not support this feature, then this state variable shall |be
sel to “NOT _IMPLEMENTED”.

5.3.22 NextAVTransportURI

Thiis required state variable contains the AVTransportURI value to be played when
plgyback "of the current AVTransportURI finishes. Setting this variable ahead of time (yia
actionSetNextAVTransportURI()) enables a device to provide seamless transitions between
res ; : he
service implementation does not support this feature, then this state variable shall be set to
“NOT IMPLEMENTED”.

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

5.2.23 NextAVTransportURIMetaData

This required 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 [7] for
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details. If the service implementation does not support this feature then this state variable
shall be set to “NOT IMPLEMENTED”.

5.2.24 RelativeTimePosition

For track-aware media, this required 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 duration of the current track as indicated by the
CurrentTrackDuration state variable. For track-aware media, this state variable always
contains a positive value.

The time format used for the RelativeTimePosition state variable is the same as for s’r(Ite

vafiable CurrentTrackDuration. If the service implementation does notisupport relative ti
baged position information, then this state variable shall be set to “NOT IMPLEMENTED”.

e_

5.4.25 AbsoluteTimePosition

Thiis required state variable contains the current position, jnterms of time, measured from the
bepginning of the media. The time format used for the AbsoluteTimePosition state variablg is
the same as for state variable CurrentTrackDuration..The range for this state variable is frpm
“00:00:00” to the duration of the current media as indicated by the CurrentMediaDuration state
vafiable. This state variable always contains a positive value.

If fhe service implementation does not suppoftany kind of position information, then this state
vafiable shall be set to “NOT IMPLEMENTED”. Devices that do not have time position
information, but are able to detect whether they are at the end of the media shall use spegial
value “END OF MEDIA” when actually at the end, and the value “NOT IMPLEMENTHD”
otherwise.

5.4.26 RelativeCounterPositien

Fof track-aware media, this:rfequired state variable contains the current position in the currgnt
track, in terms of a dimensionless counter, measured from the beginning of the current tragk.
Thie range for this state variable is from 0 to the counter value that corresponds to the end| of

negative values.

For devices that support media with addressable ranges that equal or exceed the allowed
range of this counter, the AVTransport service shall 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 shall be set to the maximum value of the i4 data type.

5.2.27 AbsoluteCounterPosition

This required 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
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the allowed range of this counter, the AVTransport service shall 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 shall 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.

5.2.28 CurrentTransportActions

This conditionally required state variable shall be supported if the AVTransport service
imptements—the—GetCurrentfrarsportActionst—actiom,otherwise—itis ot —aftowed—This—state
vafiable contains a comma-separated list of transport-controlling actions that can\ [be
sufcessfully invoked for the current resource at this specific point in time. The list shall
coptain a subset (including the empty set) of the following action names: “Play”, “Stop”,
“Pause”, “Seek”, “Next”, “Previous” and “Record”. In addition, the list may be augmented by a
supset of vendor-defined transport-controlling action names. For example, when’a live stream
from the Internet is being controlled, the variable can be only “Play,Stop”. When a local augdio
CD is being controlled, the variable can be “Play,Stop,Pause,Seek,Next,Previous”. This
information can be used, for example, to dynamically enable or disablefplay, stop, and pause
buftons, etc., on a user interface.

Table 16 — allowedValuelList for CurrentTransportActions

Value R/A
“PREVIOUS”
“RECORD”

, required if Pause() actiop’isnimplemented. Not allowed otherwise.

, required if-Record() action is implemented. Not allowed otherwise.

X< |% D [ |12 |% [T |1

Vendor-defined

5.2.29 LastChange

Thiis required state variable is used for eventing purposes to enable clients to rece|ve
mganingful event notifications whenever the state of the AVTransport changes. Logically} it
coptains a list of pairs, one element being an AVTransport instance ID and the secgnd
elgment the name ‘and new value of the state variable for that instance. The format of {he
LaltChange state~variable is defined in [6]. The LastChange state variable follows the
behavior of the' LasiChange state variable as described in the RenderingControl service
specification f21], subclause 5.2.1.

5.2.30 ( DRMState

This\.conditionally required state variable shall be supported if the AVTransport service
implements the GetDRMState() action and the AVTransport service supports controlling of the
transport for DRM-controlled content, otherwise it is not allowed.

The DRMState state variable is used by instances of the AVTransport service to inform
control points about process failures and other AVTransport instance state changes that can
occur independently of AVTransport actions.

Table 17 below details the allowed values for the DRMState state variable:
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Table 17 — allowedValuelList for DRMState

E)

Allowed Value R/A Description

“OK” R This setting indicates that DRM related processing has completed
successfully. This setting also applies, to items which do not have
DRM protection applied.

“UNKNOWN" A This setting indicates that the state of the DRM subsystem is not
known. For example, this would be the case when the DRM system
is first initialized and the content-binary location has not yet been
specified.

“PI- ObtbblN(J (JONItNI KtY d é T;Iib ab‘l.l.illg illdibdlcb I.;Idl. I.;Iﬁ DR;V‘i SyoSLCTIl ib buIIUIII.iy UIUIiViIIg q
decryption key to decrypt a content-binary.

“CONTENT KEY FAILURFE® A This setting indicates that a content key needed to start prcontifue
media transport was either not received or has failed verification

“ATTEMPTING AUTHENTICATION" @ | A This setting indicates that the authentication process‘is currently|in
progress, but has not yet completed.

“FAILED AUTHENTICATION” A This setting indicates than an attempted authentication process has
failed.

‘NQT AUTHENTICATED” A This setting indicates that authentication\has not yet taken place|or
that a previously successful authentication has transitioned to a
non-authenticated state for exampledue to a timeout or other
condition.

“DEVICE REVOCATION” A This setting indicates that the\DRM system has detected that this
device has been revoked(i-e. the device has been explicitly
prohibited from accessing.any DRM protected content on this
server.

“DRM _SYSTEM NOT SUPPORTED” | A This setting indicates that the device cannot decrypt the content-
binary since jt'dees not support the DRM technology used to
encode this,content.

“LICENSE DENIED” A This setting'indicates that this device is not able to obtain any
licensexfor this content-binary.

“LICENSE EXPIRED” A Thisssetting indicates that a previously valid license obtained by
this device has expired.

“LICENSE INSUFFICIENT’ A This setting indicates that a license granted to the device does npt
permit an attempted operation on the content-binary.

a |This setting indicates a transiept:DRM state. As DRM processing continues, this state would be expected to

transition to a non-transient state-

5.2.31 SyncOffset

This conditionally reguired state variable shall be supported if the AVTransport service

implements GetSyncOffset() and SetSyncOffset() actions, otherwise it is not allowed. Note

that if either action is implemented, both shall be implemented. This state variable indicates a

high-precisian-time offset that is used to adjust the actual timing of the ConnectionManager

CLOCKSYNC feature for a specific instance. Its value is used to automatically and uniformly

shi|ft all~of the presentation time values that are associated with the ConnectionManager

CLHOLKSYNC feature. Some examples include the RelativePresentationTime input argument

of thevSyncPlay() action or the presentation timestamps associated with a content stream.

A positive value indicates that the relevant time-of-day value(s) shall be increased by the
specified amount, thus, causing a slight delay. Conversely, a negative value indicates that the
relevant time-of-day value(s) shall be decreased by the specified amount, thus, causing the
associated effect to occur sooner than would have otherwise occurred.

Th

©

e SyncOffset state variable is of type string and has the following format:
duration ti= ['="]'P'" time
time t:=HH ':' MM ':' SS '.' MilliS MicroS NanoS
HH ::= 2DIGIT (* 00-23 ¥*)
MM ::= 2DIGIT (* 00-59 *)
Ss ::= 2DIGIT (* 00-59 ¥*)
Millis ::= 3DIGIT
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3DIGIT
3DIGIT

MicroS
NanoS

Table 18 — allowedValueRangefor SyncOffset

Value R/A
minimum | >= P00:00:00 R
maximum | Vendor defined | R
step Vendor defined | R
5.1.32 A ARG TYPE SeekMode
This required state variable is introduced to provide type information for the Unit arglimen{ in
action Seek(). It indicates the allowed units in which the amount of seeking to be perfermed is
spgcified. It can be specified as a time (relative or absolute), a count (relative ofsabsolute)| a
track number, a tape-index (for example, for tapes with an indexing facility; relative |or
abpolute) or even a video frame (relative or absolute). A device vendor may implemen{ a
supset of the allowed value list of this state variable. Only the value “TRACK' NR” is require(d.
Table 19 — allowedValueList for A ARG TYPE SeegklMode
Value R/A
“TRACK _NR’ R
“ABS TIME” A
“REL_TIME” A
“ABS COUNT’ A
“REL_COUNTX A
“CHANNELXFREQ" | A
“TAPENNDEX” A
“REL\ TAPE-INDEX” | A
{ERAME” A
“REL_FRAME" A
Vendor-defined X
5433 A ARG TYPE ‘SeekTarget
Thiis required stateyvariable is introduced to provide type information for the Target argument
in pction Seek(). (t indicates the target position of the Seek() action, in terms of units defined
by|state variable A ARG TYPE SeekMode. The data type of this variable is string. However,
depending on.the actual seek mode used, it shall contain string representations of values|as
defined in (Table 20 below:
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Table 20 — Format of A ARG TYPE SeekTarget

Value of A ARG _TYPE SeekMode Format of A ARG _TYPE SeekTarget

“TRACK _NR” ui4

“ABS _TIME” Formatted as specified in subclause 5.2.16
“REL _TIME” Formatted as specified in subclause 5.2.16
“ABS COUNT’ ui4

“REL COUNT’ i4

CHANNEL FREQ TIoat, expressed m HZ.

“TAPE-INDEX” ui4

“REL TAPE-INDEX” i4

“FRAME” ui4

“REL FRAME” i4

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

5334 A ARG TYPE InstancelD

This required state variable is introduced to provide type informatioh for the InstancelD input
ar£ument present in all AVTransport actions. It identifies\the virtual instance of the
A[Transport service to which the action applies. A valid [nstancelD is obtained from a factory
mgthod in the ConnectionManager service: the Connectiofrlanager::PreparefForConnection()
action.

If the device’s ConnectionManager do€s not implement the optional
CdannectionManager::PrepareForConnection() action;, special value “0” shall be used for {he
IngtancelD input argument. In such a case, the.device implements a single static AVTranspjort
indtance, and only one stream can be controllfed and sent (or received) at any time.

5435 A ARG TYPE DeviceUDN

Thiis conditionally required state variable shall be supported if the AVTransport service
implements the SetStateVariables@ action, otherwise it is not allowed. The state variable| is
intfoduced to provide type information for the AVTransportUDN argument in that action. It i$ a
stfing value containing the UDN of the device.

5436 A ARG TYPE SetrviceType

Thiis conditionally required state variable shall be supported if the AVTransport service
implements the SefStateVariables() action, otherwise it is not allowed. The state variablg| is
intfoduced to provide type information for the ServiceType argument in that action. It i§ a
stfing value «containing the service type and version number of a service such |as
“AVTransport3”.

5.2.37 ~A ARG TYPE ServicelD

Thiis;conditionally required state variable shall be supported if the AVTransport service
im I TOTT, TSe Tt : i is
introduced to provide type information for the Serviceld argument in that action. It is a string
value containing the service ID of a service.

5.238 A ARG TYPE StateVariableValuePairs

This conditionally required state variable shall be supported if the AVTransport service
implements the GetStateVariables() and SetStateVariables() actions, otherwise it is not
allowed. Note that if either action is implemented, both shall be implemented. The state
variable is introduced to provide type information for the StateVariableValuePairs argument in
that action. This state variable contains a list of state variable names and their values. The list
of state variables whose name/value pair is requested is given by another argument to the
action. The structure of the StateVariableValuePairs argument is defined in [4].
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The following stateVariableValuePairs XML Document illustrates a typical example of the
schema:

<?xml version="1.0" encoding="UTF-8"?>
<stateVariableValuePairs
xmlns="urn:schemas-upnp-org:av:avs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs.xsd">
<stateVariable variableName="CurrentPlayMode">

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

</btateVariableValuePairs>

Thie relevant variable names shall be either all or a subset (as required) of the defined
AMTransport state variables except for LastChange and any A ARG TYPE xxx state
vafiables.

5439 A ARG TYPE StateVariableList

Thiis conditionally required state variable shall be supported if the AVTransport service
implements the GetStateVariables() and SetStateVariables() actions, otherwise it is not
allpwed. Note that if either action is implemented, both“shall be implemented. The state
vafiable is introduced to provide type information for the StateVariableList argument in that
action. It is a CSV list of state variable names. This. variable may contain one or more (as
required) of the defined AVTransport state vafiable names except LastChange and gny
A ARG TYPE xxx state variable names. Thexasterisk (“*”) can be specified to indicate [all
relevant variable names (excluding LastChanfge’and any A_ ARG _TYPE xxx state variables|)

5340 A ARG TYPE PilaylistData

This conditionally required state variable shall be supported if the AVTransport service
implements either the SetStaticPlaylist() or SetStreamingPlaylist() actions, otherwise it is not
allpwed. This state variable is introduced to provide a chunk of a playlist document to the
depice. It is a string value.

5341 A ARG TYPE RlaylistDataLength

This conditionally reduired state variable shall be supported if the AVTransport service
implements either the SetStaticPlaylist() or SetStreamingPlaylist() actions, otherwise it is pot
allpwed. This state variable is introduced to indicate the chunk’s length of the playlist
document. It is‘a-ui4 value. The data length shall match the XML-escaped representation| of
the associated-string value.

5.2.42 A~ ARG TYPE PlaylistOffset
Th

s<conditionally required state variable shall be supported if the AVTransport service
implermen he SetSiaHePlawdl acton—otherwise—itisnotalowed- ¥ ate—variablel is
introduced to provide a zero-based offset into the playlist document being passed to the
renderer. The state variable contains a ui4 value. The offset value shall correspond to the the
XML-escaped representation of the aggregate playlist.

5.243 A ARG TYPE PilaylistTotalLength

This conditionally required state variable shall be supported if the AVTransport service
implements the SetStaticPlaylist() action, otherwise it is not allowed. This state variable is
introduced to provide the total length of the entire playlist document. The state variable
contains a ui4 value. The total length shall match the XML-escaped representation of the
aggregate playlist.
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5.244 A ARG TYPE PlaylistMIMEType

This conditionally required state variable shall be supported if the AVTransport service
implements either the SetStaticPlaylist() or SetStreamingPlaylist() actions, otherwise it is not
allowed. This state variable is introduced to provide the MIME type of the playlist provided to
the device. The value of this argument corresponds to the contents of the res@protocollnfo
property 3" field. The state variable contains a string value.

E)

5.245 A ARG TYPE PlaylistExtendedType

vided to the device. The value of this argument corresponds to the contents- of
res@protocolinfo property 4" field. The state variable contains a string value.

53446 A ARG TYPE PlaylistStep
Thiis conditionally required state variable shall be supported if the AVTransport serv

blements the SetStreamingPlaylist() action, otherwise it is not allowed. This state varia
ntroduced to provide step information for a streaming playlist operatioty. The state varia
htains a string value.

Table 21 — allowedValueList for A ARG TYPE .PlaylistStep

ce
ble
Dle

Value R/A Description

l=
5
(By]

Indicates that this is the start of streaming playlistioperation.

9
<
S
=
S
<
®
[

Indicates that this is a continuation of a streaming playlist operation.

|
e,
[

Indicates that the current streaming playlist*operation will end when all pending playlist data
the device is consumed.

2
o
[By]

Indicates that processing of the curfent'streaming playlist ends immediately. Any pending
playlist data for the streaming playlist is discarded.

“Rdplace” A Indicates the current streaming\playlist contents be replaced with the contents provided by t

operation. If the playlist is bé&ing actively rendered, then the current playback selection shall
be interrupted. Processing/of the replacement playlist tracks shall begin at the next track
transition. Additional playlist entries may be delivered using the “Continue” operation.

is
not

5347 A ARG TYPE PlaylistType

Th
im
de

is conditionally required, state variable shall be supported if the AVTransport serv
blements the GetPlaylistinfo() action, otherwise it is not allowed. This state varia
scribes the playlist.iypes supported by the implementation. The state variable containg

sting value.

Table 22 — allowedValuelList for A ARG TYPE PlaylistType

ce
Dle

Value R/A

Sthtic’ CR, required if the information returned by the GetPlaylistinfo() action refers to a statig

(non-streaming) playlist. Not allowed otherwise. If the SetStaticPlaylist() action is

cuppnrfnn! then-this—alowed-value-shall-be prnuir{nrl
g g

“St

aticPIContents*” CA, allowed if the information returned by the GetPlaylistinfo() action refers to a static

(non-streaming) playlist. Otherwise not allowed. If the SetStaticPlaylist() action is

shall be supported.

supported, then this allowed value may be provided. If this allowed value is implemented
then the <playlistContents> element of the A_ ARG TYPE Playlistinfo state variable

“Streaming” CR, required if the information returned by the GetPlaylistinfo() action refers to a

streaming playlist. Not allowed otherwise. If the SetStreamingPlaylist() action is
supported, then this allowed value shall be provided.

“St

reamingPIContents* | CA, allowed if the information returned by the GetPlaylistinfo() action refers to a

streaming playlist. Otherwise not allowed. If the SetStreamingPlaylist() action is

shall be supported.

supported, then this allowed value may be provided. If this allowed value is implemented
then the <playlistContents> element of the A_ ARG TYPE Playlistinfo state variable

©
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5.248 A ARG TYPE Playlistinfo

This conditionally required state variable shall be supported if the AVTransport service
implements the GetPlaylistinfo() action, otherwise it is not allowed. This state variable is a
document detailing whether the implementation can play the indicated item formats. The state
variable contains a string value. The structure of the document is as follows:

A ARG TYPE Playlistinfo state variable for Streaming Playlist operation:
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A ARG TYPE Playlistinfo state variable for Static Playlist operation:

SN\

e sensitive.

AIIowe%
v v

nfo
Réqlired. Shall include a namespace declaration for the Playlistinfo schema (“urn:schemas-upnp-org:av:rpl”). Shall include
clO Or Orie O e TOIIOWINg elelme N AImespace Jaeflne c T01IOW g elelmne dlld d DULES.

streamingPlaylistInfo
Required. <XML>, Provides information about a streaming playlist operation. It consists of a series of dependent
elements that describe various aspects of a streaming playlist operation.

playlistState
Required. xsd:string, Provides state information for a streaming playlist operation. The possible states
for the playlist state are:

Idle — The device instance is not currently processing a streaming playlist.

Ready - A streaming playlist operation is in progress and sufficient playlist data has been sent to the
device instance to start playback. However, a Play() action has not been invoked.

Active — The device instance is currently playing a streaming playlist.

playlistChunkLengthMax
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Required. xsd:unsignedInt, Provides the maximum allowable length for a playlist data chunk.

playlistDataLengthUsed
Required. xsd:unsignedint, Provides the number of playlist bytes currently available (stored) at the
device for this instance.

playlistTotalLengthAvail
Required. xsd:unsignedint, Provides the maximum number of playlist bytes that will currently be
accepted by the device for this instance.

playlistTrackMin
Required. xsd:unsignedint, Provides the current minimum track number that the media renderer has in
its playlist buffer for this instance

statigPlaylistInfo

playlistTrackMax
Required. xsd:unsignedint, Provides the current maximum track number that the media renderer hgs in
its playlist buffer for this instance.

playlistCurrentFormat
Required. <XML>, Provides MIME type and extended type information for the_gurrent playlist. If|the
device is not processing a playlist, this element shall be empty.

contentType
Allowed. <XML>, Identifies the MIME type and extended typé€information for the playlist.

@MIMEType
Required. xsd:string, Provides the MIME type for the playlist.

@extendedType
Required. xsd:string, Provides the‘extended type information for the playlist. This
information should contain infarmation typically provided by a res@protocoljnfo
property 4" field element.

playlistAllowedFormats
Required. <XML>, Provides zero or more <contentType> elements indicating streaming playlist
types supported by the device.

contentType
Allowed. <XML>, See{<contentType> element as defined above.

playlistContents
Conditionally required.\xsd:string, Element shall be present if the PlaylistType argument of [the
GetPlaylistinfo() actionis set to “StreamingPIContents” (see subclause 5.2.47 for further detdils),
otherwise not allowed. This element value is a copy of the device streaming playlist. If the curfent
<playlistState> element value is not “Ready” or “Active”, this element shall be empty. Playlist data
returned by-this‘element’s value shall be XML escaped.

@currentTrack
Required. xsd:unsignedint, Provides the current track number for the streaming playlist. [The
track number reported shall be within the track number range reported by |the
<playlistTrackMin> and <playlistTrackMax> elements.

34

Required. <XML>, Provides information about a static playlist operation. It consists of a series of dependent
elements that describe various aspects of a static playlist operation.

playlistState
Required. xsd:string, Provides state information for a static playlist operation. The possible stateq for

4l 1 Lot ot
Ui piaynot siatc arc.
ldle — The device instance is not currently processing a static playlist.

Incomplete — A static playlist operation has been started on the device instance but the full playlist has
not been sent to the device instance.

Ready - A static playlist operation is in progress and the full playlist has been sent and accepted by the
device. However, a Play() action has not been invoked.

Active — The device instance is currently playing a static playlist.
playlistChunkLengthMax

Required. xsd:unsignedint, Provides the maximum allowable length for a playlist data chunk for this
device instance.

playlistTotallLengthMax
Required. xsd:unsignedint, Provides the maximum number of playlist bytes that will currently be
accepted by the device for this instance.
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5249 A ARG TYPE PlaylistStartObjID

Th
im

a starting object @id property value for playlists which employ object linking properties. T
dte variable contains a string value. For playlists“that do not employ object link

—

s
p

=

5350 A ARG TYPE PlaylistStartGrouplD

Th
im

a starting target group ID objectLink@group/D value for playlists which employ object link
properties. The state variable contains;a string value. For playlists that do not employ obj

lin

5.2.51 A ARG TYPE SyncOffsetAdj

Th
im
ind

au

operties this state variable should be set to *”.

ISO/IEC 29341-20-10:2017(

playlistCurrentFormat
Required. <XML>, Provides MIME type and extended type information for the current playlist. If
device is not processing a playlist, this element shall be empty.

contentType
Allowed. <XML>, See <contentType> element as defined above.

playlistAllowedFormats
Required. <XML>, Provides zero or more <contentType> elements indicating static playlist ty|
supported by the device.

contentType
Allowed. <XML>, See <contentTyvpe> element as defined above

E)

the

pes

playlistContents
Conditionally required. xsd:string, Element shall be present if the PlaylistType argument of
GetPlaylistinfo() action is set to “StaticPIContents” (see subclause 5.2.47 for further details),othery
not allowed. This element value is a copy of the device static playlist. If the current <playlistSt
element value is not “Ready” or “Active”, this element shall be empty. Playlist data returned by
element’s value shall be XML escaped.

@currentObjID
Required. xsd:string, Provides an identifier for the currently playing playlist object. For
formatted playlists (DIDL-Lite) the identifier value correspondsyto the @id property. Ident
values for non-DIDL-Lite formats are playlist format specific,

is conditionally required state variable shall be supported if the AVTransport serv
blements the SetStaticPlaylist() action, otherwise it is nétallowed. This argument provid

“wy

is conditionally required state variable _shall be supported if the AVTransport serv
blements the SetStaticPlaylist() action,otherwise it is not allowed. This argument provid

King properties this state variable-should be set to .

is conditionally required\state variable shall be supported if the AVTransport serv
blements the AdjustSyncOffset() action, otherwise it is not allowed. This state varia

fomatically and_uniformly shift all of the presentation time values that are associated W

the
se
hte>
this

ML
fier

ce
es
he

g

>

ce
es
ng
bct

ce
ble

icates a high-precision time offset that is used to adjust the actual timing of fhe
CannectionManager YCLOCKSYNC feature for a specific instance. Its value is used

to
ith

the ConnectionManager CLOCKSYNC  feature. Some examples include the

R4lativePresSentationTime input argument of the SyncPlay() action or the presentat

timestamps_associated with a content stream.

A
sp

on

positive value indicates that the relevant time-of-day value(s) shall be increased by

he

pcified amount, thus, causing a slight delay. Conversely, a negative value indicates that fhe

relevant time-of-day value(s) shall be decreased by the specified amount, thus, causing the
associated effect to occur sooner than would have otherwise occurred.

The A ARG TYPE SyncOffsetAd| state variable is of type string and has the following

format:
duration ci= ['"='"]1'P' time
time ::=HH '":' MM ':' SS '.' MilliS MicroS NanoS
HH c:= 2DIGIT (* 00-23 *)
MM ::= 2DIGIT (* 00-59 *)
SS ::= 2DIGIT (* 00-59 *)
Millis ::= 3DIGIT
MicroS ::= 3DIGIT
NanosS ::= 3DIGIT
© ISO/IEC 2017 — All rights reserved
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5.252 A ARG TYPE PresentationTime

This conditionally required state variable shall be implemented if the AVTransport service
implements the SyncPlay(), SyncStop(), or SyncPause() actions, otherwise it is not allowed.
This state variable is introduced to provide type information for the
ReferencePresentationTime and other similar input arguments for AVTransport actions related
to CLOCKSYNC feature. It represents a high-precision point in time (corresponding to a
specific time on a specific day) that is used to designate the exact time when certain time-
sensitive operations are to be performed.

The A_ARG _TYPE PresentationTime state variable is of type string and represents a point
in [iMe as specified by [36]. The format 15 as 10llows.

date-time = yyyy '-' mm '-' dd T-labeled-time
T-labeled-time = 'T' time 'Z'

time =HH '":' MM ':'" SS '.' MilliS MicroS NanoS
HH = 2DIGIT (* 00-23 ¥*)

MM = 2DIGIT (* 00-59 ~*)

SS = 2DIGIT (* 00-59 ¥*)

Millis = 3DIGIT

MicroS = 3DIGIT

NanosS = 3DIGIT

5253 A ARG TYPE Clockid

Thiis conditionally required state variable shall be implemented if the AVTransport serv|ce
implements the SyncPlay(), SyncStop(), or SyncPause() aetions, otherwise it is not allowed.
s state variable is introduced to provide type information for the ReferenceClockld input
argument for AVTransport actions related to CLOCKSYNC feature. It represents a unique
ing identifier for the <deviceClockInfo> instance which in turn identifies the clock sync
protocol, master clock, clock accuracy and supported timestamp mechanisms (if any). The
A JARG TYPE Clockld value shall be one of the deviceClockInfo@id values, which are
declared in the ConnectionManager::Featurekist state variable. In this case the referended
CgnnectionManager service has the sameparent device as this AVTransport service.

5.3 Eventing and Moderation

5.31 Eventing and Moderation Overview
Table 23 — Event Moderation

Variable Name Evented | Moderated Min Event Logical Min Deltp
Event Interval @ Combination per

(seconds) Event b
TlansportState NO NO
TlansportStatus NO NO
CurrentMediaCateqgory NO NO
PlaybackStorageMedium NO NO
ReeofdStorageMedium NO NO
PossiblePlaybackStorageMedia NO NO
PossibleRecordStorageMedia NO NO
CurrentPlayMode NO NO
TransportPlaySpeed NO NO
RecordMediumWrite Status NO NO
PossibleRecordQualityModes NO NO
CurrentRecordQualityMode NO NO
NumberOfTracks NO NO
CurrentTrack NO NO
NO NO

CurrentTrackDuration
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Variable Name Evented | Moderated | Min Event Logical Min Delta
Event Interval @ Combination per
(seconds) Event b
CurrentMediaDuration NO NO
CurrentTrackURI NO NO
CurrentTrackMetaData NO NO
AVTransportURI NO NO
AVTransportURIMetaData NO NO
NextAYFramsporttRt NS NO
NEextAVTransportURIMetaData NO NO
RElative TimePosition NO NO
AbsoluteTimePosition NO NO
RElative CounterPosition NO NO
AbsoluteCounterPosition NO NO
ClrrentTransportActions NO NO
LastChange YES YES 0.2
DRMState NO NO
SkncOffset NO NO
AlARG_TYPE SeekMode NO NO
AlARG_TYPE SeekTarget NO NO
A|lARG _TYPE InstancelD NO NO
AlARG TYPE DeviceUDN NO NQ
AlARG TYPE ServiceType NO NO
AlARG_TYPE ServicelD NO NO
AlARG _TYPE StateVariableValuePairs | NO: NO
A|ARG TYPE PlaylistData NO NO
AlARG TYPE PlaylistDatalength NO NO
AlARG TYPE PlaylistOffset NO NO
A|lARG TYPE PlaylistTotalLéngth NO NO
AlARG_TYPE PlaylistMIME Type NO NO
A|lARG TYPE PlaylistExtendedType NO NO
AlARG_TYPE PlaylistStep NO NO
A|ARG TYPE PlaylistType NO NO
Al ARG _TXRE Playlistinfo NO NO
AlARG_TYPE PlaylistStartObjlD NO NO
ALARG _TYPE PlaylistStartGrouplD NO NO
A ARG _TYPE StateVariableList NO NO
A ARG _TYPE PresentationTime NO NO
A ARG TYPE Clockld NO NO
A_ARG TYPE SyncOffsetAd]| NO NO
Non-standard state variables TBD TBD TBD TBD TBD
implemented by a UPnP vendor go here

a Max event rate is determined by N, where Rate = 1/N, where N is the Min Event Interval in seconds.
b (N) * (allowedValueRange Step).

Note that non-standard state variables shall also be evented through the LastChange event
mechanism.

© ISO/IEC 2017 — All rights reserved 37


https://iecnorm.com/api/?name=170ce13fe73659caed44729fd100ed9c

ISO/IEC 29341-20-10:2017(E)

5.3.2 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 LasiChange 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 as a) to d) below, are
indirectly evented via the LastChange state variable. (Note: A_ARG_TYPE_ state variables
are not evented, either directly or indirectly). More details about the LastChange-based event
mechanism can be found in the RenderingControl service specification [21], subclause 5.3.1.

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

LastChange:

a)| RelativeTimePosition

b)| AbsoluteTimePosition

c) | RelativeCounterPosition

~

d)| AbsoluteCounterPosition

Edch control point can poll for these values at a rate appropriate for their applicatiopn,
whenever they need to. For example, a control point can_invoke GetPositionInfo() every
sefond when the TransportState is “PLAYING”, “RECORDING” or “TRANSITIONING”. Thig is
mqre efficient and flexible than requiring event notifications to be sent to all subscribing
coptrol points, in all cases.

>

Evented state variables shall only be evented if their value actually changes. Writing the same
value to a state variable does not generate an event. For example, a transition from the state
“PLAYING” to the state “PLAYING” with a different speed does not generate an event for state
vafiable TransportState (“PLAYING” — “RLAYING”). However, this transition will generate |Jan
event for the state variable TransportPlaySpeed. If a moderated state variable is evented gnd
it feturns the same value, this meang,that within the moderation time, its value has actuglly
chpnged and then changed back to-its previous value.
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54 Actions

5.4.1 Action Overview
Table 24 — Actions

SetStaticPlaylist()
SetStreamingPlaylist()

>

>

GetPlaylistinfo()

Non-standard actions implemented by a UPnP vendor go here

@
>

Name R/IA @ Control
Point R/A b

SetAVTransportURI() R
SetNextAVTransportURI() A A
GletMedialnfo() R A
GetMedialnfo Ext() R A
GletTransportinfo() R A
GletPositionInfo() R A
GletDeviceCapabilities() R A
GletTransportSettings() R A
Stop() R RC
Play() R RC
Phuse() A A
Record() A A
Skek R A
Next() R A
Previous() R A
SktPlayMode() A A
SptRecordQualityMode() CAd A
GetCurrentTransportActions() A A
GletDRMState() CR® A
GletStateVariables() CR® A
SktState Variables() CR € A
GletSyncOffset() CR®© A
AbjustSyncOffset() CR® A
SptSyncOffset() CR® A
SyncPlay() CR € A
SyncStop() CRE® A
SyncPause() CAd A

A

A

CR

X

I
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Name R/A @ Control
Point RIA b

2  For a device this column indicates whether the action shall be implemented or not, where R = required, A =
allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard, add —-D when
deprecated (e.g., R-D, A-D).

b For a control point this column indicates whether a control point shall be capable of invoking this action,
where R = required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard,
add =D when deprecated (e.g., R-D, A-D).

Required only if the control point implements interaction with the AVTransport service.

See action description for conditions under which implementation of this action is allowed. If the condition is
not met implementation of this action is not allowed.

€| See action description for conditions under which implementation of this action is required.
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Note that non-standard actions shall be implemented in such a way that they do not interfere
with the basic operation of the AVTransport service; that is: these actions shall be allowed,
and shall not need to be invoked for the AVTransport service to operate normally.

5.4.2 SetAVTransportURI()

This required 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 executlng this action. The SetA VTransportURl() actlon is successful even

ary
eX|rat|on of time aIIotted for the completion of the SetA VTransportURI() action. In the case| of

ATransport instances that control the transport of DRM-controlled content, the subsequé¢nt
detection of conditions that need to be communicated to the control point, Uike [an
authentication failure, a revocation condition, etc. are indicated via the DRMState state
vafiable. A control point can supply metadata associated with the specified reSgurce, using a
DIDL-Lite XML Fragment (defined in the ContentDirectory service specification), in argument
CdrrentURIMetaData. If supported by the AVTransport instance, this metadata is stored in a
stgte variable, and returned as output argument as part of the GetMedjalnfo() action and the
GgtMedialnfo Ext() action. If a control point does not want to use this feature it can supply
the empty string for the CurrentURIMetaData argument.

A resource may have descriptions of the embedded media components associated with it, |as
indicated by the metadata property upnp:resExt::componentinfo (see the ContentDirectory
sefvice specification). This description can be used by the-device implementation to provide
an| extended user experience (for example, by offering)a choice between different subtijtle
lanjguages). Some associated components can have their own resource (e.g. URI), thgse
regources are known as secondary resources./Avcontrol point can supply the metadata
ingluding the secondary resources in the CurtentURIMetadata argument. The AVTranspport
sefvice implementation can use this information to offer a selection of alternative playbgck
components to a control point.

If p playback component is a secondary resource, the device shall support synchronizged
plgyback of these resources upon invocation of the Play() action. Similarly, actions such |as
Stpp() and Pause() shall affect all_ the secondary resources as well. If the AVTransport serv|ce
implementation does not support’ this feature, or if the control point does not supply the
mgtadata, then only the URI-of the primary resource will be played back. As all secondary
resources are synchronized\with the primary resource during playback, implementations gan
implement retrieval of the” state information of an AVTransport instance (via the actigns
G4tMedialnfo(), GetMedialnfo Ext(), GetTransportinfo() and GetPositioninfo()) based on fhe
stgte of the primary resource.

Ngte: The time'resolution of what is considered synchronized playback is dependent on the
application.

5.4.2.1 Arguments
Table 25 — Arguments for SetAVTransportURI()

Argument Direction relatedStateVariable
InstancelD IN A _ARG_TYPE InstancelD
CurrentURI IN AVTransportURI
CurrentURIMetaData | IN AVTransportURIMetaData

5.4.2.2 Dependency on State
None.

5.4.2.3 Effect on State

Depending on the URI, the number of tracks available on this instance could have changed.
For example, if the URI points to a single audio file, state variable NumberOfTracks changes
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to 1. However, if the URI points to an audio playlist, state variable NumberOfTracks changes
to the number of entries in the playlist.

If the renderer fails to locate or download the resource at the URI the TransportState shall
change to “STOPPED”. If the current transport state is “PLAYING”, and it would take a
noticeable amount of time before a human user would actually see or hear the media at the
new URI playing, the AVTransport may temporarily go to the “TRANSITIONING” state before
going back to “PLAYING”. This might be appropriate for devices that need to start buffering or
completely download the media before playback can start. If the current transport state is “NO
MEDIA PRESENT” the transport state changes to “STOPPED”. In all other cases, this action

does not change the transport state of the specified instance

5.4.2.4 Errors
Table 26 — Error Codes for SetAVTransportURI()

ErrforCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

714 lllegal MIME-type The specified resource has a MIME-type which is not supported by the
AVTransport service.

714 Content ‘BUSY’ This indicates that the resource is.already in use at this time.

714 Resource not found The specified resource cannot.bé.found in the network.

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

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

72 Expired content The action failed because the content use validity interval has expired.

72 Non-allowed use The action failed\because the requested content use is disallowed.

722 Can’t determine The actioncfailed because the allowed content uses cannot be verified.

allowed uses

72 Exhausted allowed use | The action failed because the number of times this content has been usg¢d
as requested has reached the maximum allowed number of uses.

724 Device authentication The action failed because of a device authentication failure between the
failure media source device and the media sink device.
724 Device revocation The action failed because either the media source device or the media sjnk
device has been revoked.
731 No DNS Server The DNS Server is not available (HTTP error 503).
738 Bad Domain Name Unable to resolve the Fully Qualified Domain Name (HTTP error 502).
734 Server Error The server that hosts the resource is unreachable or unresponsive (HTTP

error 404/410).

543 SetNextAVTransportURI()

ayback| of
thé FFrersportER Hshes: enables 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 necessary authentication or
revocation check cannot be completed before the expiration of time allotted for the completion
of the SetNextAVTransportURI() action. In the case of AVTransport instances that control the
transport of DRM-controlled content, the subsequent detection of conditions that need to be
communicated to the control point, like an authentication failure, a revocation condition, etc.
are indicated via the DRMState state variable.
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A control point can supply metadata, using a DIDL-Lite XML Fragment (defined in the
ContentDirectory service specification), via argument NextURIMetaData. If supported by the
AVTransport service, this metadata is stored in a state variable, and returned as an output
argument as part of actions GetMedialnfo() and GetMedialnfo Ext(). If a control point does
not want to use this feature it can supply the empty string for the NextURIMetaData argument.

A resource may have descriptions of the embedded media components associated with it, as
indicated by the metadata property upnp:resExt::componentinfo (see the ContentDirectory
service specification). This description can be used by the device implementation to provide
an extended user experience (for example, by offering a choice between different subtitle

Iaerwwwwwise
regsources are known as secondary resources. A control point can supply the metadata

ingluding the secondary resources in the NextURIMetadata argument. The AVTranspprt
sefvice implementation can use this information to offer a selection of alternative’ playbgck
components to a control point.

If p playback component is a secondary resource, the device shall support’synchronized
pldyback of these resources upon invocation of the Play() action. Similarly;y actions such |as
Stpp() and Pause() shall affect all the secondary resources as well. If the AVTransport serv|ce
implementation does not support this feature, or if the control pointy'does not supply the
mgtadata, then only the URI of the primary resource will be playediback. As all secondary
resources are synchronized with the primary resource during playback, implementations gan
implement retrieval of the state information of an AVTranspert instance (via the actigns
GdtMedialnfo(), GetMedialnfo Ext(), GetTransportinfo() and{ GétPositioninfo()) based on {he
stgte of the primary resource.

Ndte: The time resolution of what is considered synchronized playback is dependent on the
application.

5.4.3.1 Arguments
Table 27 — Arguments for SetNextAVTransportURI()

Argument Direction relatedStateVariable
InstancelD N A ARG _TYPE InstancelD
NextURI IN NextAVTransportURI
NextURIMetaData | IN NextAVTransportURIMetaData

5.4.3.2 Dependency on’ State
Ngne.

5.4.3.3 Effect on State

Thiis action does not change the transport state of the specified instance. In case that the
nekt URI buffer exists (that is: a legal URI which will be rendered next has been located),

will be set to the empty string.

If an illegal URI is used for the SetNextAVTransportURI() action, which is detected
immediately and most likely while the current URI is still being rendered, the current transport
state shall be kept. After the current URI finishes playing, the transition to that illegal URI
cannot be made and TransportState shall be set to “STOPPED”.
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5.4.3.4 Errors
Table 28 — Error Codes for SetNextAVTransportURI()
ErrorCode errorDescription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
714 lllegal MIME-type The specified resource has a MIME-type which is not supported by the
AVTransport service.
714 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.
71 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM error occlrred.
72 Expired content The action failed because the content use validity interval has expired.
72 Non-allowed use The action failed because the requested content'use is disallowed.
723 Can’t determine The action failed because the allowed contentjuses cannot be verified.
allowed uses
723 Exhausted allowed use | The action failed because the number«of times this content has been usgd
as requested has reached the maximum allowed number of uses.
724 Device authentication The action failed because of a device authentication failure between the
failure media source device and the media sink device.
725 Device revocation The action failed becaus€ either the media source device or the media sjnk
device has been revokéd
737 No DNS Server The DNS Server is\not available (HTTP error 503).
73 Bad Domain Name Unable to resolvesthe Fully Qualified Domain Name (HTTP error 502).
734 Server Error The serverthat hosts the resource is unreachable or unresponsive (HTTP
error 404/440).
5.4.4 GetMedialnfo()
This required action returns infofmation associated with the current media of the specified
indtance; it has no effect on state:
5.4.4.1 Arguments
Table 29 — Arguments for GetMedialnfo()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
NrTracks our NumberOfTracks
MediaDuration ourt CurrentMediaDuration
CurrentURI our AVTransportURI
CurrentURIMetaData | OUT AVTransportURIMetaData
NextURI ouT NextAVTransportURI
NextURIMetaData ourt NextAVTransportURIMetaData
PlayMedium ourt PlaybackStorageMedium
RecordMedium ourt RecordStorageMedium
Write Status ourt RecordMediumWriteStatus
5.4.4.2 Dependency on State
None.
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5.4.4.3 Effect on State
None.

5.4.4.4 Errors
Table 30 — Error Codes for GetMedialnfo()

E)

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

5.4.5 GetMedialnfo Ext()

Thiis required action returns information associated with the current media_6f\the specif
indtance; it has no effect on state.The information returned is identical, to ithe informat
rejurned by the GetMedialnfo() action, except for the additionally returned CurrentTy
argument

5.4.5.1 Arguments
Table 31 — Arguments for GetMedialnfovExt()

Argument Direction relatedStateVariable
InstancelD IN A _ARG (RYPE InstancelD
CurrentType our CurrentMediaCategory
NrTracks ourt NumberOfTracks
MediaDuration our CurrentMediaDuration
CurrentURI OUFR AVTransportURI
CurrentURIMetaData | QUT AVTransportURIMetaData
NextURI ourt NextAVTransportURI
NextURIMetaData ourt NextAVTransportURIMetaData
PlayMedium our PlaybackStorageMedium
RecordMedium ourt RecordStorageMedium
Werite Status ourt RecordMediumWriteStatus

5.4.5.2 Dependency on State
Ngne.

5.4.5.3 Effect on State
Ndgne.

on
pe

5454 Errors

Table 32 — Error Codes for GetMedialnfo Ext()

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

5.4.6 GetTransportinfo()

This required action returns information associated with the current transport state of the

specified instance; it has no effect on state.
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5.4.6.1 Arguments
Table 33 — Arguments for GetTransportinfo()
Argument Direction relatedStateVariable
InstancelD IN A_ ARG _TYPE InstancelD
CurrentTransportState ouTt TransportState
CurrentTransportStatus | OUT TransportStatus
CurrentSpeed ouTt TransportPlaySpeed
5.4.6.2 Dependency on State
Ngne.
5.4.6.3 Effect on State
Ngne.
5.4.6.4 Errors
Table 34 — Error Codes for GetTransportinfo{)
ErrorCode | errorDescription Description
400-499 TBD See clause 3 in UPnP Device.Arehitecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP-Device Architecture [14].
718 Invalid InstancelD | The specified InstaficelD is invalid for this AVTransport.
5.4.7 GetPositioninfo()

Thiis required action returns information assoéiated with the current position of the transport

the specified instance; it has no effect on state.

of

5.4.7.1 Arguments

Table 35 —'‘Arguments for GetPositionInfo()
Argument Direction relatedStateVariable

InstareelD IN A ARG _TYPE InstancelD
Track ouTt CurrentTrack
TrackDuration ouTt CurrentTrackDuration
TrackMetaData | OUT CurrentTrackMetaData
TrackURI ouT CurrentTrackURI
RelTime ouTt RelativeTimePosition
AbsTime ouTt AbsoluteTimePosition
RelCount ouTt RelativeCounterPosition
AbsCount ouT Absolute CounterPosition

5.4.7.2 Dependency on State

None.

5.4.7.3 Effect on State

None.
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5.4.7.4 Errors
Table 36 — Error Codes for GetPositionlnfo()
ErrorCode | errorDescription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
718 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.
5.1.8 GetDeviceCapabilities()
Thiis required action returns information on device capabilities of the specified instance, ‘sUch
as| the supported playback and recording formats, and the supported quality .levels for
reg¢ording. This action has no effect on state.
5.4.8.1 Arguments
Table 37 — Arguments for GetDeviceCapabilities()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstamcelD
PlayMedia ourt PossiblePlaybackStorageMedia
RecMedia ourt PossibleRecqgfdStorageMedia
RecQualityModes | OUT PossibleRecordQualityModes
5.4.8.2 Dependency on State
Ndne.
5.4.8.3 Effect on State
Ndne.
5.4.8.4 Errors
Table 38 — Error Codes for GetDeviceCapabilities()
ErrorCode | errorDéscription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 JTBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
718 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.
5.4.9 GetlransportSettings()
Thiis required 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:
5.4.9.1 Arguments
Table 39 — Arguments for GetTransportSettings()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
PlayMode ourt CurrentPlayMode
RecQualityMode | OUT CurrentRecordQualityMode
5.4.9.2 Dependency on State
None.
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5.4.9.3 Effect on State
None.

5.49.4 Errors

Table 40 — Error Codes for GetTransportSettings()

5.4

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

718 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.
.10  Stop()

Thiis required action stops the progression of the current resource that is ass@ciated with {he

sp
be
ex
im

the manufacturer of the device.

Or
ac
(o)

(oh)
se
So
oth
me

5.4

5.4

Thiis action is allowgd‘in all transport states except in state “NO _MEDIA PRESENT”.

5.4
Th
tim
A\

ow) should change to something other than the current snippet of resource. Although
act nature of this change varies from device to device, a coemmon behavior is
mediately cease all output from the device. Nevertheless, the exactbehavior is defined

some devices, the current position on the transport changes as a result of the Sto
ion. This can be detected by control points via event’ notification of state varia
rrentTrack. Alternatively, a control point can poll usingithe GetPositioninfo() action.

tput of a device: In this context, the term outputlef the device (used above) has differe
mantics depending on the type of device that/has implemented this AVTransport servi
me devices (for example, MediaServer devices) output media content to the network wh
er devices (for example, a MediaRenderer) output a visual and/or audio representation
dia content that was received from the network.

}.10.1  Arguments
Table 47— Arguments for Stop()

Argument | Direction relatedStateVariable

lgstaricelD | IN A ARG _TYPE InstancelD

1.10.2 Dependency on State

1.10.3  Effe’ct.on State
is action-ehanges TransportState to “STOPPED”. If it would take a noticeable amount

Transport may temporarily go to the “TRANSITIONING” state before going to “STOPPEDY .

bcified instance. Additionally, it is recommended that the output of the, ldevice (defined

he
to

by

b()

ble

ent
Ce.
ile

of

of

e before-a human user would actually see or hear the media playback has stopped, the
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5.4.10.4 Errors

Table 42 — Error Codes for Stop()

ErrorCode | errorDescription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
701 Transition not The immediate transition from current transport state to desired transport state
available is not supported by this device.
704 Transport is The transport is hold locked. (Some portable mobile devices have a small
locked mechanical toggle switch called a hold lock switch. While this switch is"ON: (the
transport is hold locked), the device is guarded against operations stgh-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.)
71 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.
5411 Play()

Thiis required action starts playing the resource of the specified instance, at the specif

sp
co
P4
su
sta

If po AVTransportURI is set, the resource being played is"device-dependent.

5.4

5.4

Thlis action is allowed in the-*STOPPED”, “PLAYING”, and “PAUSED PLAYBACK” transp

st3

5.4

ntinue until the resource ends or the transport state is changed via actions Stop()

bported speeds can be retrieved from the allowed value_list of the TransportPlaySpd

ed

ped, starting at the current position, according to the current. play mode. Playing shall

or

use(). The device shall do a best effort to match the specified play speed. Actually

ed

te variable in the AVTransport service description.

}.11.1  Arguments
Table 43 — Arguments for Play()

Argument | Direction relatedStateVariable
InstancelD | IN- A ARG TYPE InstancelD
Speed N TransportPlaySpeed

}.11.2 Dependency on State

tes. In other states the‘action may also succeed or it may fail with error code 701.

1.11.3 Effect on.State

Th

specified in the\Speed argument of the Play() action. If it would take a noticeable amount

ti

temporarily_go to the “TRANSITIONING” state before going to “PLAYING”. This might

s action changés TransportState to “PLAYING” and TransportPlaySpeed to the va

e before_a’human user would actually see or hear the media playing, the AVTransport m

ue

of
ay
be

appropriate, for example, for devices that need to start buffering or completely download fhe

media before playback can start.
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5.4.11.4 Errors
Table 44 — Error Codes for Play()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

702 No contents The media does not contain any contents that can be played.

703 Read error The media cannot be read (for example, because of dust or a scratchy.

704 Format not The storage format of the currently loaded media is not supported'for
supported for playback by this device.
playback

704 Transport is locked The transport is hold locked. (Some portable mobile dewices 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 ‘@gainst operations such
as accidental power on when not in use, or interfuption of play or record frgm
accidental pressing of a front panel button op-a GUI button.)

714 lllegal MIME-type The resource to be played has a MIME-typ€ which is not supported by the
AVTransport service.

714 Content ‘BUSY’ This indicates that the resource is-al€ady in use at this time.

714 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 service.
supported

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

7194 DRM error The action failed.because an unspecified DRM error occurred.

72 Expired content The action failed"because the content use validity interval has expired.

72 Non-allowed use The action-failed because the requested content use is disallowed.

723 Can’t determine The action failed because the allowed content uses cannot be verified.

allowed uses

723 Exhausted allowed The action failed because the number of times this content has been used as
use fequested has reached the maximum allowed number of uses.

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

724 Device revocation The action failed because either the media source device or the media sink|

device has been revoked.

5.412 Pause()

Thiis is~an allowed action. 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
spe
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() shall remain at the current position within the resource and the current
resource shall persist as described above (for example, the current video resource continues
to be transmitted/displayed).

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

Table 45 — Arguments for Pause()

Argument | Direction relatedStateVariable

InstancelD | IN A ARG _TYPE InstancelD

5.4.12.2 Dependency on State

E)

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

5.

.12.3 Effect on State

When recording, this action changes TransportState to “PAUSED RECORDING! . yWh
pldying, this action changes TransportState to “PAUSED PLAYBACK’. The Pause{) act
does not operate as a toggle.

If

would take a noticeable amount of time before a human user would actually see or h

the media is paused, the AVTransport may temporarily go to the “TRANSITIONING” st
before going to “PAUSED PLAYBACK”.

on

ar
te

Similarly, if it would take a noticeable amount of time before~recording is paused, the

A\fTransport may temporarily go to the “TRANSITIONING™- state before going [to

“PAUSED RECORDING”.

5.4.12.4 Errors
Table 46 — Error Codes, for Pause()

ErforCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in"UPnP Device Architecture [14].

70 Transition not The immedijate transition from current transport state to desired transport state

available is not supported by this device.
704 Transport is The*transport is hold locked. (Some portable mobile devices have a small
locked 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.)

71 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.

5.413 Record()

Thiis allowed-action starts recording on the specified transport instance, at the current position

on|the media; according to the currently specified recording quality, and returns immediatgly.

If AVTransportURI is set (differs from the empty string) then that resource will be recorded} If

no| AMransportURI is set (equals the empty string), then the source of the content bejng

re¢orded is device-dependent. In both cases, whether the device outputs the resource tg a

screen or speakers while recording is device-dependent. IT the device implemeniing the
Record() action also has a ContentDirectory service, then recorded content will be added to
this ContentDirectory in a device-dependent way. Specifically, there is no UPnP mechanism

to

specify the location of the recorded content in the ContentDirectory hierarchy.

5.4.13.1 Arguments

©

Table 47 — Arguments for Record()

Argument | Direction relatedStateVariable

InstancelD | IN A ARG _TYPE InstancelD

ISO/IEC 2017 — All rights reserved

51



https://iecnorm.com/api/?name=170ce13fe73659caed44729fd100ed9c

ISO/IEC 29341-20-10:2017(E)

5.4.13.2 Dependency on State

This action is allowed in the “STOPPED” or “PAUSED RECORDING” transport states. In
other states the action may fail with error code 701.

5.4.13.3 Effect on State

This action changes TransportState to “RECORDING”. If it would take a noticeable amount of
time before recording starts, the AVTransport may temporarily go to the “TRANSITIONING”
state before going to “RECORDING”.

5.4.13.4 Errors

Table 48 — Error Codes for Record()

errprCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

70 Transition not The immediate transition from current transport state/to desired transport
available state is not supported by this device.

704 Transport is locked The transport is hold locked. (Some portablesmobile 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¢usey or interruption of play or record frgm
accidental pressing of a front panehbdtton or a GUI button.)

704 Write error The media cannot be written, (far’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
704 Format not The storage format of the currently loaded media is not supported for
supported for recording by this device.
recording
704 Media is full There is ng free space left on the loaded media.
71 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
5414 Seek()

Thiis required action starts seeking through the resource controlled by the specified instance -
as|fast as possible - to thieposition, specified in the Target argument. The value in the Ynit
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
t aljk-unaware media (such as VCRs), Seek(InstanceID, “TRACK NR”, ™“17) [is
equivalent to_thercommon FastReverse VCR functionality. Special track number “0” is used| to
indicate the{end of the media. Hence, Seek(InstanceID, “TRACK NR”, “0”) |is

equivalentte the common FastForward VCR functionality.

For Unit'values “ABS_TIME”, “REL_TIME”, “ABS_COUNT”, and “REL_COUNT”, the semant
deki . .

completes, the appropriate state variable shall contain the value, specified in the Target
argument. For example, if the RelativeTimePosition state variable contains the value
“00:05:30” before the Seek() action, then Seek(InstancelD, “REL TIME”,
“00:00:10”)will move the current position to 10 seconds from the beginning of the track
and the RelativeTimePosition state variable will contain the value “00:00:10” after the Seek()
action is completed.

For Unit value “REL _FRAME”, the semantics of the Target argument is defined as follows:
e For track-aware media, the Target argument contains the desired position in the

current track, in terms of frames, measured from the beginning of the current track.
The range for the Target argument is from “0” to the duration of the current track,
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measured in number of frames. For track-aware media, the Target argument shall
always contain a positive value.

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

Unit value “FRAME”, the Target argument contains the desired position, in terms| of
frames, measured from the beginning of the media. The range for the Target argumengt-is:from
“01 to the total duration of the current media, expressed in frames. The Target argument shall

Thie Unit values “TAPE-INDEX” and “REL _TAPE-INDEX” only apply for track=uraware media.
assumed that the media contains a set of subsequent ‘marks’ that indieate some relevant
pogition on the media (a scene change in a video, for instance). The pgsition of these marks
and how these marks are inserted on the media is completely device(dependent. However it
is further assumed that these marks are sequentially numbered fromlone to the total numizer

of Imarks 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.

Unit value “REL_TAPE-INDEX”, the Target argument contains the desired position,|in
tems of tape index marks, measured from the current position on the media. The range for
the Target argument is the i4 data type range. If a<value is specified that is outside the range
of |Javailable tape index marks, then the resulting/ position will be either the first tape mark
pogition (Target < 0) i.e. the beginning of the media, or the last tape mark position (Target 3 0)
i.e] the end of the media.

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 Target
argument is from “1” (the first markson the tape, at the beginning of the tape) to the tdtal
ber of tape marks on the media. The Target argument shall always contain a positlve
value.

5.4.14.1 Arguments
Table 49 — Arguments for Seek()

Argument | Direction relatedStateVariable

InstancelD | IN A_ARG _TYPE InstancelD
Unit IN A ARG _TYPE SeekMode
Target IN A ARG _TYPE SeekTarget

5.4.14.2 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.

5.4.14.3 Effect on State

This action changes TransportState to “TRANSITIONING” and then returns immediately.
When the desired position is reached, TransportState will return to the previous transport
state (typically “STOPPED” or “PLAYING”). Note that the new transport state can be detected
through the eventing mechanism.
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5.4.14.4 Errors
Table 50 — Error Codes for Seek()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

available is not supported by this device.

704 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 issON (fhe
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.)

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

supported

71 lllegal seek target The specified seek target is not present on the media of'is not specified in
terms of the seek mode.

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

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

72 Expired content The action failed because the content use validity interval has expired.

72 Non-allowed use The action failed because the requested content use is disallowed.

723 Can’t determine The action failed because thesallowed content uses cannot be verified.

allowed uses

72 Exhausted allowed The action failed because/the number of times this content has been used ap

use requested has reached the maximum allowed number of uses.

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

authentication source device and-the media sink device.
failure

724 Device revocation The actionyfailed because either the media source device or the media sink
device.has been revoked.

5415 Next()

Thiis required action is used{e’advance to the next track. This action is functionally equival¢nt

to[Seek ("TRACK NR", "“CurrentTrackNr+1"). This action does not cycle back to the first

track.

5.4.15.1 Arguments
Table 51 — Arguments for Next()

Argument | Direction relatedStateVariable
InstancelD | IN A ARG _TYPE InstancelD
5.4152 Dependency on State

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

5.4.15.3

Effect on State

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

54
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5.4.15.4 Errors
Table 52 — Error Codes for Next()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

available is not supported by this device.

704 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 iss\ON (he
transport is hold locked) the device is guarded against operations sG¢h-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.)

71 lllegal seek target The specified seek target is not present on the media.

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

714 DRM error The action failed because an unspecified DRM errot occurred.

72 Expired content The action failed because the content use validitylinterval has expired.

72 Non-allowed use The action failed because the requested content use is disallowed.

723 Can’t determine The action failed because the allowed ¢ontent uses cannot be verified.

allowed uses

723 Exhausted allowed The action failed because the nuniber of times this content has been used ap

use requested has reached the maximum allowed number of uses.

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

authentication source device and the media sink device.
failure

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

5.416 Previous()

Tth required action is used to advance to the previous track. This action is functionglly

equivalent to Seek ("TRACK NR!{) "CurrentTrackNr-1"). This action does not cycle bgck

to the last track.

5.4.16.1 Arguments

Table 53 — Arguments for Previous()
Argument | Direction relatedStateVariable
InstancelD | IN A ARG _TYPE InstancelD
5.4.16.2 <\Dependency on State
Thlis action is allowed in the “STOPPED” and “PLAYING” transport states, in other states the

aclien.may succeed or it may fail with error code 701.

5.4.16.3

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

Effect on State
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5.4.16.4 Errors
Table 54 — Error Codes for Previous()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

available is not supported by this device.

704 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 iss\ON (he
transport is hold locked) the device is guarded against operations sG¢h-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.)

71 lllegal seek target The specified seek target is not present on the media.

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

714 DRM error The action failed because an unspecified DRM errot occurred.

72 Expired content The action failed because the content use validitylinterval has expired.

72 Non-allowed use The action failed because the requested content use is disallowed.

723 Can’t determine The action failed because the allowed ¢ontent uses cannot be verified.

allowed uses

723 Exhausted allowed The action failed because the nuniber of times this content has been used ap

use requested has reached the maximum allowed number of uses.

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

authentication source device and the media sink device.
failure

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

5.417 SetPlayMode()

Thiis allowed action sets the play maode of the specified AVTransport instance.

5.4.17.1 Arguments

Table 55 — Arguments for SetPlayMode()
Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD

NewPlayMode | IN CurrentPlayMode

5.4.17.2 Dependency on State

Ngne.

5.4.173 Effect on State

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

56
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5.4.17.4 Errors
Table 56 — Error Codes for SetPlayMode()
ErrorCode errorDescription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
712 Play mode not The specified play mode is not supported by the device.
supported
704 Transport is The transport is hold locked. (Some portable mobile devices have a small
locked mechanical toggle switch called a hold lock switch. While this switch is*fON (he
transport is hold locked) the device is guarded against operations suchas
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.)
71 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
5.418 SetRecordQualityMode()

This conditionally allowed action may be implemented if the AVTransport service impleme
Record() action. Otherwise, implementing the action is not allowed. This action sets t{he
ord quality mode of the specified AVTransport instance.

the
req

5.4.18.1

5.4.18.2

Ndgne.

5.4.18.3

qu
5.4.18.4

Arguments
Table 57 — Arguments for SetRecardQualityMode()

Argument

Direction relatedStateVariable

InstancelD

IN A ARG _TYPE InstancelD

NewRecordQualityMode

IN CurrentRecordQualityMode

Depend

ency on State

Effect on State

action sets CurrentRecordQualityMode of the specified instance to the specified rec

Errors

Thiis
quEIity mode. A subsequenicRecord() action will behave according to the specified rec
lity mode. This action does not change any ongoing recordings.

Table 58 — Error Codes for SetRecordQualityMode()

ErrorCode

errorDescription

Description

400-499

TBD

See clause 3 in UPnP Device Architecture [14].

500-599

TBD

See clause 3 in UPnP Device Architecture [14].

600-699

TBD

See clause 3 in UPnP Device Architecture [14].

hts

e

713

Record quality not supported

The specified record quality is not supported by the device.

718

Inva

lid InstancelD

The specified InstancelD is invalid for this AVTransport.

5.4.19

GetCurrentTransportActions()

This allowed action returns the CurrentTransportActions state variable for the specified

instance.
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5.4.19.1 Arguments
Table 59 — Arguments for GetCurrentTransportActions()

Argument | Direction relatedStateVariable
InstancelD | IN A_ARG_TYPE InstancelD
Actions ouTt CurrentTransportActions

5.4.19.2 Dependency on State
None.

5.4.19.3 Effect on State
Ngne.

5.4.19.4 Errors
Table 60 — Error Codes for GetCurrentTransportActions()

errorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Arehitecture [14].
600-699 TBD See clause 3 in UPnP Device-Architecture [14].

718 Invalid InstancelD | The specified InstancelD isinvalid for this AVTransport.

5.420 GetDRMState()

Thiis conditionally required action shall be implemented if the AVTransport service implements
the DRMState state variable, otherwise it is not allowed. This action returns informatfon
aspociated with the current DRM state of the spegified instance. It has no effect on state.

5.4.20.1 Arguments
Table 61 — Arguments for GetDRMState()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrendPRMState | OUT DRMState

5.4.20.2 Dependency on State
Ndne.

5.4.20.3 Effect on State
Ndgne.

5.4.20.4<Errors

Table 62 — Error Codes for GetDRMState()

errorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

5.4.21 GetStateVariables()

This conditionally required action shall be supported if the AVTransport service supports
bookmarks (see BOOKMARK feature, as defined by the ContentDirectory service
specification), otherwise it is not allowed. Note that the service shall always implement
GetStateVariables() and SetStateVariables() as a pair; either the service includes or omits
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both actions in the same implementation. This action returns the current collection of
AVTransport state variable names and their respective values that are associated with the
AVTransport instance indicated by the input argument InstancelD. The StateVariableList
argument specifies which state variables are captured. Vendor-extended state variables can
be specified in this argument as well. If the value of the StateVariableList argument is set to
“*” the action shall 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
is encouraged to inspect the list or invoke successive Gefxxx() actions for each of the state
variables instead. AVTransport service implementations that want to participate in scenarios
thgt-usebeokmarks—shalimplementthis—astion—Furthermere—when—ereatinrg—ermaniptiating
bopkmarks, control points are encouraged to set the StateVariableList argument to “*’, When
injoking this action. This ensures that the maximum available set of state information| is
stqred within the bookmark item.

5.4.21.1 Arguments
Table 63 — Arguments for GetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
StateVariableList IN A_ARG _TYPE State¥aridbleList
StateVariableValuePairs | OUT A ARG TYPE StateVariableValuePairs

5.4.21.2 Dependency on State
Ngne.

5.4.21.3 Effect on State
Ndgne.

5.4.21.4 Errors
Table 64 — ErrorCodes for GetStateVariables()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].

718 Ipvalid InstancelD The specified InstancelD is invalid for this AVTransport.
726 Invalid StateVariableList | Some of the variables are invalid.

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

5.4.22 SetStateVariables()

Thiis conditionally required action shall be supported if the AVTransport service supports
bopkmarks (see BOOKMARK feature, as defined by the ContentDirectory serv

both actions in the same implementation. 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 shall check whether the AVTransportUDN, ServiceType and
Serviceld input arguments match those of the device. If this is the case, all state variable
values will be replaced. Otherwise, the device only sets the state variable values that are
relevant. The 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 shall implement this action.
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5.4.22.1 Arguments
Table 65 — Arguments for SetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD
AVTransportUDN IN A ARG _TYPE DeviceUDN
ServiceType IN A ARG _TYPE ServiceType
Serviceld IN A ARG _TYPE ServicelD
oStateVariableValuePairs | [N A ARG _TYPE StateVariableValueFairs
StateVariableList ourt A ARG _TYPE StateVariableList

5.4.22.2 Dependency on State

Ngne.

5.4.22.3 Effect on State

Ndgne.

5.4.22.4 Errors

Table 66 — Error Codes for SetStateVafiables()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnR\Device Architecture [14].

500-599 TBD See clause 3 in.MPnP Device Architecture [14].

600-699 TBD See clause‘d/in"UPnP Device Architecture [14].

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

728 Invalid State Variable Value | One(@f the StateVariableValuePairs contains an invalid value.
729 Invalid Service Type The specified ServiceType is invalid.

730 Invalid Service Id The specified Serviceld is invalid.

5.4.23 GetSyncOffset()

Thiis conditionally required aetion shall be implemented if the AVTransport service supports

the ConnectionManager CLOCKSYNC feature, otherwise it is not allowed. If this action
then the “AVTransport

implemented,

s
service shall implement all of these actions:

G4tSyncOffset(), SetSyncOffset(), and AdjustSyncOffset(). This action is used to retrieve the

cufrent value of the SyncOffset state variable. See subclause 5.2.31 for details.

5.4.23.1 Arguments

Table 67 — Arguments for GetSyncOffset()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentSyncOffset | OUT SyncOffset

5.4.23.2 Dependency on State

None.

5.4.23.3 Effect on State

None.

60
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5.4.23.4 Errors
Table 68 — Error Codes for GetSyncOffset()

errorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

5.4.24 SetSyncOffset()

Thiis conditionally required action shall be implemented if the AVTransport service supports
the ConnectionManager CLOCKSYNC feature, otherwise it is not allowed. If this' action| is
implemented, then the AVTransport service shall implement all of these actiops:
GqtSyncOffset(), SetSyncOffset(), and AdjustSyncOffset(). This action is used tosset the value
of the SyncOffset state variable. See subclause 5.2.31 for details.

5.4.24.1 Arguments
Table 69 — Arguments for SetSyncOffset()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPEN\InstancelD
NewSyncOffset | IN SyncOffset

5.4.24.2 Dependency on State
Ngne.

5.4.24.3 Effect on State

As| a result of this action the SyncOffset staté variable is updated consistent with the value| of
the NewSyncOffset input argument.

5.4.24.4 Errors
Table 70/= Error Codes for SetSyncOffset()

errprCode errorDescription Description

40Q-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

73 Invalid time, offset, or The action failed because the supplied time, offset, or position valie
position value for an argument was not valid.

5.4.25 ;" AdjustSyncOffset()

This conditionally required action shall be implemenied 1T the AV Iransport service supports
the ConnectionManager CLOCKSYNC feature, otherwise it is not allowed. If this action is
implemented, then the AVTransport service shall implement all of these actions:
GetSyncOffset(), SetSyncOffset(), and AdjustSyncOffset(). This action is used to adjust the
current value of the SyncOffset state variable. Successive invocations of this action have a
cumulative effect. In other words, an invocation of this action changes the current value of the
SyncOffset state variable by the specified amount. For example, assuming the current value
of the SyncOffset state variable is P00:00:00.020, an invocation of this action with an
adjustment value of P00:00:00.010 followed by another invocation of this action with an
adjustment value of - P00:00:00.005 will result in a final SyncOffset value of P00:00:025.0.
See subclause 5.2.31 for details.

If the SyncOffset state variable has been implemented, then the GetSyncOffset(),
SetSyncOffset(), and AdjustSyncOffset() actions shall also be implemented.
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5.4.25.1 Arguments
Table 71 — Arguments for AdjustSyncOffset()

Argument | Direction relatedStateVariable
InstancelD | IN A_ARG _TYPE InstancelD
Adjustment | IN A ARG _TYPE SyncOffsetAdj

5.4.25.2 Dependency on State
None.

5.4.25.3 Effect on State

As| a result of this action the SyncOffset state variable is updated consistent with the)value| of
the Adjustment input argument.

5.4.25.4 Errors
Table 72 — Error Codes for AdjustSyncOffset()

errprCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Arehitecture [14].

600-699 TBD See clause 3 in UPnP Devjce-Architecture [14].

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

73 Invalid time, offset, or The action failed bécause the supplied time, offset, or position vallie
position value for an argument4vas*not valid.

5.4.26 SyncPlay()

Thiis conditionally required action shall be implemented if the AVTransport service supports
the ConnectionManager CLOCKSYNC feature, otherwise it is not allowed. This action
behaves the same as the Play() action_except that the playback of the current content binary
shpll be synchronized with the deyice’s internal time-of-day clock as specified by fthe
RdferencePosition and ReferencePresentationTime input arguments. ReferenceClockld
idintifies the <deviceClockInflo> element of the device. The renderer shall start render}ng

the content at the ReferencéPresentationTime argument at an offset inside the conté¢nt
specified by ReferencePosition argument. The ReferencePositionUnits argument identifies the
fomat of the ReferencePRadsition argument, for example, time vs. frame count, etc. The
RdferencePosition argument identifies a specific location within the content binary, for
expmple, 1 hour;~* 10 minutes, and 34 seconds from the beginning. The
RdferencePresentationTime argument identifies a precise time of day at which fthe
RdferencePositien is to be played for example, June 6, 2009 at 21 hours, 14 minutes, gnd
36[152 seconds (past midnight). As described below, there are three distinct scenarips,
depending( on how the presentation time, specified by the ReferencePresentationTiime
arjument, relates to the point in time that this action is invoked.

Udon‘receipt of SyncPlay() action, the MediaRenderer compares the MIME type of the
requested content item with its local listing of <supportedTimestamps> elements to
determine the applicable <supportedTimestamps> element for that particular MIME type.

The combination of the protocol attribute and the format attribute shall select one and only
one <supportedTimestamps> element for a given MIME type and transport protocol.

In the simple case (when the specified presentation time occurs in the near future), the device
goes to the TRANSITIONING state, prepares itself to render the specified position within the
content, then waits for the specified presentation time to occur before the content is actually
presented. The content then progresses at the specified speed.

In a more complicated case, the specified ReferencePresentationTime argument refers to a
time-of-day well into the future (for example hours, days, or even months). In this case, the
device goes to the TRANSITIONING state, prepares itself to render the specified position
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within the content, then waits for the specified presentation time to occur before the content is
actually presented. The content then progresses at the specified speed.

Lastly, it is possible that the ReferencePresentationTime identifies a point in time that has
already occurred. Similar to the scenario above, the ReferencePosition and
ReferencePresentationTime represent a “time-anchor” for the entire content. For a given time-
anchor, each and every fragment of the content corresponds to an exact predetermined
presentation time such that if the content were played (uninterrupted) at the specified speed,
then the specified ReferencePosition would be presented exactly at the specified
ReferecePresentationTime. In order to accommodate presentation times in the past, the
dexi . o ime-of-
when the action is invoked. In other words, the device shall begin presenting the portion
of |the content that would have been presented to the end-user (at the time the actien was
injoked) if device had begun rendering the specified ReferencePosition at thefspecified
RgndererPresentationTime (assuming the content progressed at specified playback speed).

In [all cases, the net result shall be that after the content begins to play, eaeh fragment| of
coptent is presented to the end-user at the exact point in time according’to the specified
RdferencePosition and ReferencePresentationTime (in other words, accoerding to the time-
anchor). In a time-based seek, if the exact instant requested by ReferéncePosition falls inside
a frame, the renderer might need to round it off. In this case, the renderer shall start rendering
the content at the earliest instant possible. If the device is unable/to achieve the requesfed
plgyback behavior, the device shall return an error code 732 (“Unable to calculate sync point”).
Additionally, if the device is unable to render the content_at the specified speed, then this
acfion shall return error code 717 (“Play speed not supported”).

5.4.26.1 Arguments
Table 73 — Argumentsfor SyncPlay()

Argument

InstancelD A_ARG_TYPE InstancelD

TransportPlaySpeed

A ARG TYPE SeekMode

A ARG TYPE SeekTarget
A_ARG TYPE PresentationTime
A ARG TYPE Clockld

Speed

ReferencePositionUnits

ReferencePosition

ReferencePresentationTime

Z |z || |=2H=

ReferenceCfockld

5.4.26.2 Dependency on State

Thiis action is allowed in the “STOPPED”, “PLAYING”, and “PAUSED PLAYBACK” transpprt
stgtes. In other states the action may also succeed or it may fail with error code 701.

5.4.26.3 _Effect on State

Thiis actien changes TransportState to “PLAYING” and TransportPlaySpeed to the value
specified in the Speed argument of the Play() action. If it would take a noticeable amount| of
time.before a human user would actually see or hear the media playing, the AVTransport may
temporarily go to the "TRANSITIONING” state before going to "PLAYING”. This might be
appropriate, for example, for devices that need to start buffering or completely download the
media before playback can start.
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5.4.26.4 Errors
Table 74 — Error Codes for SyncPlay()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

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

702 No contents The media does not contain any contents that can be played.

703 Read error The media cannot be read (for example, because of dust or a scratch).

704 Format not The storage format of the currently loaded media is not supported)for
supported for playback by this device.
playback

704 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 inteffuption of play or record frgm
accidental pressing of a front panel button or-a GUI button.)

71 Seek mode not The specified seek mode is not supported\by the device.
supported
71 lllegal seek target The specified seek target is not presént on the media or is not specified in
terms of the seek mode.
714 lllegal MIME-type The resource to be played has a MIME-type which is not supported by the
AVTransport service.
715 Content ‘BUSY’ This indicates that the résource is already in use at this time.
714 Resource not found The resource to béplayed cannot be found in the network.
7117 Play speed not The specified\pldyback speed is not supported by the AVTransport service.
supported
719 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The_action failed because an unspecified DRM error occurred.
72 Expired content The’action failed because the content use validity interval has expired.
72 Non-allowed use The action failed because the requested content use is disallowed.
723 Can’t determine The action failed because the allowed content uses cannot be verified.

allowed uses

72 Exhausted.allowed The action failed because the number of times this content has been used as
use requested has reached the maximum allowed number of uses.

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

721 Device revocation The action failed because either the media source device or the media sinK

device has been revoked.

731 Invalid time, offset, The action failed because the supplied time, offset, or position value for an
or position value argument was not valid.

732 Unable to calculate The action failed because the system was not able to calculate a
sync point synchronization point using the supplied time, offset, or position information.

5.4.27 SyncStop()

This conditionally required action shall be implemented if the AVTransport service supports
the ConnectionManager CLOCKSYNC feature, otherwise it is not allowed. The SyncStop()
action behaves the same as the Stop() action except that the content is stopped at the
specified time as indicated by the StopTime input argument. If the device is not able to stop at
the exact time specified (for example, the device can only stop at the beginning of the next
video frame), the device shall stop the content as quickly as possible but after the specified
stop time.
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If the specified stop time has already passed (for example, if the action request is received
after the specified stop time), the SyncSfop() action shall stop the playback of content as
soon as possible.

5.4.27.1 Arguments

Table 75 — Arguments for SyncStop()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
StUHTI‘lllG ﬂ A ARU T‘I 'n‘r_— PIU\)UIItalAIIUIITI.IIIU
ReferenceClockld | IN A_ARG TYPE Clockld

5.4.27.2 Dependency on State
Thiis action is allowed in all transport states except in state “NO _MEDIA PRESENY”.

5.4.27.3 Effect on State

Thiis action changes TransportState to “STOPPED”. If it would take a-noticeable amount| of
time before a human user would actually see or hear the media has stopped, the AVTranspjprt
m3ay temporarily go to the “TRANSITIONING” state before going to “STOPPED’.

5.4.27.4 Errors
Table 76 — Error Codes for SyncStop()

errprCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

70 Transition not The immediate\transition from current transport state to desired transport
available state is not supported by this device.

704 Transport is locked The tragsport is hold locked. (Some portable mobile devices have a small

mechanical toggle switch called a hold lock switch. While this switch is ON
(theytransport is hold locked), the device is guarded against operations su¢h
as.accidental power on when not in use, or interruption of play or record frlom
accidental pressing of a front panel button or a GUI button.)

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

73 Invalid time, offset, or | The action failed because the supplied time, offset, or position value for ap
position value argument was not valid.

73 Sync, position, or The action failed because the specified or calculated synchronization point,
offsefitoo early or time, or position occured too quickly (or in the past) for the device to
small complete the action.

5.4.28 SyncPause()
Thiis conditionally allowed action may be implemented if the AVTransport service supports ]he

CgnnectionManager CLOCKSYNC feature. Otherwise it is not allowed. The SyncPaus
action behaves the same as the Pause(] action excepl that the content Is paused at the
specified time as indicated by the PauseTime input argument. If the device is not able to
pause at the exact time specified (for example, the device can only pause at the beginning of
the next video frame), the device shall pause the content as quickly as possible but after the
specified pause time.

If the adjusted pause time has already passed (for example, if the action request is received
after the adjusted pause time), the SyncPause() action shall pause as soon as possible.
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5.4.28.1 Arguments
Table 77 — Arguments for SyncPause()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
PauseTime IN A ARG _TYPE PresentationTime
ReferenceClockld | IN A ARG TYPE Clockld

5.4.28.2 Dependency on State

Thiis action is always allowed while playing. In other cases, the action may fail with error.cdde
70(.

5.4.28.3 Effect on State

When playing, this action changes TransportState to “PAUSED PLAYBACK’. Tlhe
SwhcPause() action does not operate as a toggle. If it would take a noticeable amount of time
before a human user would actually see or hear the media is paused, thesAVTransport may
temporarily go to the “TRANSITIONING” state before going to “PAUSEDHPLAYBACK”.

5.4.28.4 Errors
Table 78 — Error Codes for SyncPaus’e()

errprCode errorDescription Déscription

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Deyiecé Architecture [14].

600-699 TBD See clause 3 in UPnPDevice Architecture [14].

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

704 Transport is locked The transportiis hold locked. (Some portable mobile devices have a small

mechanical toggle switch called a hold lock switch. While this switch is ON
(the trapéport is hold locked), the device is guarded against operations su¢h
as accidental power on when not in use, or interruption of play or record frlom
accidental pressing of a front panel button or a GUI button.)

71 Invalid InstancelD The specific InstancelD is invalid for the AVTransport.

73 Invalid time, offset,~or.| The action failed because the supplied time, offset, or position value for ap
position value argument was not valid.

73] Sync, positionyor The action failed because the specified or calculated synchronization poinf,
offset too garly or time, or position occured too quickly (or in the past) for the device to
small complete the action.

5.4.29 SetStaticPlaylist()

Thiis allowed“action passes a static playlist document to the device. The playlist may |be
dejivered—using multiple invocations of the SetStaticPlaylist() action to conform to 4gny
limlitations on SOAP packet sizes.

The value In the PlaylisiData argument provides a chunk of a playlist. Terminating characters
shall not be appended to the PlaylistData value unless these characters appear in the original
playlist. The value in the PlaylistDatalLength argument identifies the length of the PlaylistData
argument value provided.

The value in the PlaylistOffset argument provides the offset into the playlist document being
passed to the renderer. The initial invocation of the SetStaticPlaylist() action the PlaylistOffset
argument shall be zero. If multiple invocations of the SetStaticPlaylist() action are needed, the
PlaylistOffset argument shall be increased by the PlaylistDatalLength argument from the last
invocation.

The value in the PlaylistTotalLength argument identifies the aggregate total length of playlist
data using a series one or more invocations of the SetStaticPlaylist() action. The series
begins with a SetStaticPlaylist() with a PlaylistOffset argument value of zero and ends when
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the total PlaylistDatalength is reached. When the length of playlist data indicated by the
PlaylistTotalLength argument is provided, syntactic and/or semantic checks (see note) on the
playlist should be performed. Playlist data provided in excess of PlaylistDatalLength shall be
considered an error.

A SetStaticPlaylist() action with a PlaylistTotalLength argument of 0 shall reset playlist
processing, including discarding any pending playlist data. In this case, the action argument
values other than InstancelD shall be ignored.

If a device implements the SetStaticPlaylist() action, then the GetPlaylistinfo() action shall
also be implemented and shall supportthe <staticPlaylistInfo> element of the returned
A ARG TYPE Playlistinfo XML document. In addition, the PlaylistType argument /shall
support the Static allowed value.

C

stgrting group ID for playlists which employ object linking properties. If these _arguments are
noh-empty, then the device should process playlist elements in the orderspecified by the
obfectLink@nextObjID and objectLink@prevObjID elements for the indicated object linking
GrpuplD. For playlists that do not employ object linking properties, these,arguments should |be
sef to "". See the ContentDirectory service specification [7] for further @etails on object linking
metadata properties.

The PlaylistStartObj and PlaylistStartGroup arguments provide a starting objeCty @id ?nd

Ndte that syntactic/semantic checks should be restricted to validation that can be performed
us|ng the playlist data. These checks can include whether an XML based playlist is well-
formed, and/or that all the items referenced by an object linking playlist were included.
Hdwever, checks should not be performed that involvexretrieving media objects associafed
with the playlist.

5.4.29.1 Arguments
Table 79 — Arguments\for SetStaticPlaylist()

Argument Direction relatedStateVariable
InstancelD IN. A ARG TYPE InstancelD
PlaylistData N A ARG _TYPE PlaylistData
PlaylistDatal ength IN A ARG _TYPE PlaylistDatalength
PlaylistOffset IN A_ARG _TYPE PlaylistOffset
PlaylistTotalllength IN A ARG _TYPE PlaylistTotalLength
PlaylistMIME Type IN A_ARG TYPE PlaylistMIMEType
PlaylistExtendedType | IN A ARG _TYPE PlaylistExtendedType
RlaylistStartObj IN A_ARG _TYPE PlaylistStartObjlD
PlaylistStartGroup IN A ARG _TYPE PlaylistStartGrouplD

5.4.29.2<+Dependency on State
Ngné«

5.4.29.3 Effect on State

When a playlist delivery operation is initiated but has not completed, the renderer shall set its
TransportState state variable to the value “TRANSITIONING”. When the playlist deliver
operation completes the renderer should transition to its previously established state, i.e.
“STOPPED” or “PLAYING”.

Static playlists are considered track-aware media. Specifically the Next() and Previous()
actions should be supported. However, since static playlists do not use numeric track
numbers, the CurrentTrack state variable shall be set to 0.

The AVTransport service shall set the CurrentTrackDuration, CurrentTrackURI and
CurrentTrackMetadata state variables to the values corresponding to the current playlist XML
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element when processing static playlists. The GetPositionInfo() action can be used to obtain
current values for these state variables during static playlist operations.

The AVTransport service shall generate a LastChange event after modifications to the
CurrentTrackDuration, CurrentTrackURI or CurrentTrackMetadata state variables.

5.4.29.4 Errors

Table 80 — Error Codes for SetStaticPlaylist()

errorCode errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

714 lllegal MIME-type The specified resource has a MIME-type which is not supported by the
AVTransport service.

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

734 lllegal PlaylistOffset | The PlaylistOffset specified would result in a missingysection of a playlist.
The PlaylistOffset for an initial invocation of the’ SefStaticPlaylist() action is|
non-zero.

734 Incorrect Playlist A playlist section as defined by PlaylistQffset and PlaylistDatalLength excegds

length PlaylistTotalLength.
The PlaylistDatalength argument valu€'is zero or negative.
The PlaylistTotalLength parameter is invalid (negative).
The PlaylistTotalLength parameter changed during a series of this action.
(Outside of a 0 value to reset static playlist processing).
The device does not haye sdfficient memory capacity to process the playlisf.
An attempt to issue annoperation: Play(), Next(), Prev(), Stop() on a playlist]
where PlaylistTotallsength was not reached.

734 lllegal Playlist The playlist delivered failed syntactic or semantic checks.

5.4.30 SetStreamingPlaylist()

reg

If
sh
the

Th
un

5.4

Thiis allowed action initiates and maintains a streaming playlist operation to a device. T
Pliz p

listStep argument indicates Whether this action is a request to initiate, continue, end,
et a streaming playlist operation.

a device implements the® SetStreamingPlaylist() action, then the GetPlaylistinfo() act
bll be also be implemeénted and shall support the <streamingPlaylistInfo> element

device is.fesponsible for “gracefully” handling conditions associated with renderer play

or

on
of

returned A ARG TYPE Playlistinfo XML document. In addition, the PlaylistType
artument shall support the Streaming allowed value.

ist

derrun(s)yi.e. the device exhausts all currently delivered playlist items.
1.30(1,~ Arguments
Table 81 — Arguments for SetStreamingPlaylist()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
PlaylistData IN A ARG _TYPE PlaylistData
PlaylistDatalLength IN A ARG TYPE PlaylistDatalLength
PlaylistMIMEType IN A ARG TYPE PlaylistMIMEType
PlaylistExtendedType | IN A_ARG _TYPE PlaylistExtendedType
PlaylistStep IN A ARG _TYPE PlaylistStep

5.4.30.2 Dependency on State
None.
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5.4.30.3 Effect on State

When a playlist delivery operation is initiated, the renderer may set its TransportState state
variable to the value “TRANSITIONING”. As soon as the renderer has determined a
CurrentTrackURI the renderer should transition to its previously established state, i.e.
“STOPPED” or “PLAYING”.

Streaming playlists are considered track-aware media. Specifically, the Seek(), Next() and
Previous() actions should be supported.

The AVTransport service shall set the CurrentTrack state variable to facilitate issuing Seek()
ac iUIID Witilill btlUdlllilly pidyilbllb NUtU “Idi I1l ib pUDbiIUiC SUITIC pICViUub pidyilbi 1lei.'lr\b are|no
lorjger available. The GetPlaylistinfo() action can be used to get the accessible track randes
forn streaming playlist operations.

The AVTransport service shall also set the CurrentTrackDuration, CurrentTrackURI dnd
CdrrentTrackMetadata state variables to values corresponding to the current playlist trgck
wHen processing streaming playlists. The GetPositioninfo() action can also be,used to obtain
cufrent values for these state variables during streaming playlist operations:

The AVTransport service shall generate a LastChange event aftér)modifications to fhe
CdrrentTrack, CurrentTrackDuration, CurrentTrackURI or CuwreritTrackMetadata state
valiables.

5.4.30.4 Errors
Table 82 — Error Codes for SetStreamingPlaylist()

errprCode errorDescription Description
400-499 TBD See clause 3 in UPnP"Bevice Architecture [14].
500-599 TBD See clause 3 in URNP Device Architecture [14].
60Q-699 TBD See clause 3 in‘WUPnP Device Architecture [14].
714 lllegal MIME-type The specified’ resource has a MIME-type which is not supported by the
AVTransport service.
718 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
734 IInco[;ect Playlist The PlaylistDatalLength argument value is zero or negative.
eng

The device does not have sufficient memory capacity to process the playl|st.

734 lllegal Playlist The playlist delivered failed syntactic or semantic checks.

5.4.31 GetPlaylistinfo()

Thiis conditionally"required action shall be implemented if the AVTransport service supports
either the SetStalicPlaylist() or SetStreamingPlaylist() actions, otherwise it is not allowg¢d.
This actionprovides information about a streaming or static playlist operation. The
listTypeyargument indicates the target playlist type. The requested playlist information is
refurnedsin-the Playlistinfo argument as an XML document.

5.4.311 Arguments
Table 83 — Arguments for GetPlaylistinfo()

Argument Direction relatedStateVariable

InstancelD IN A_ARG _TYPE InstancelD
PlaylistType | IN A ARG _TYPE PlaylistType
Playlistinfo ouT A ARG TYPE Playlistinfo

5.4.31.2 Dependency on State
None.
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5.4.31.3 Effect on State
None.

5.4.31.4 Errors
Table 84 — Error Codes for GetPlaylistinfo()

errorCode | errorDescription Description

400-499 TBD See clause 3 in UPnP Device Architecture [14].

500-599 TBD See clause 3 in UPnP Device Architecture [14].

600-699 TBD See clause 3 in UPnP Device Architecture [14].

714 lllegal MIME-type | The specified resource has a MIME-type which is not supported by the.servide.
718 Invalid InstancelD | The specified InstancelD is invalid for this AVTransport.

5.432 Common Error Codes

Taple 85 below lists error codes common to actions for this service type. Ifian ‘action resulty in

myltiple errors, the most specific error should be returned.
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Table 85 — Common Error Codes

errorCode errorDescription Description
400-499 TBD See clause 3 in UPnP Device Architecture [14].
500-599 TBD See clause 3 in UPnP Device Architecture [14].
600-699 TBD See clause 3 in UPnP Device Architecture [14].
701 Transition not The immediate transition from current transport state to desired transport
available state is not supported by this device.
702 No contents The media does not contain any contents that can be played.
70 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 for.
supported for playback by this device.
playback
704 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 sucHh as
accidental power on when not in use, or interruption of play or record from
accidental pressing of a front panel button or a GUl-button.)
704 Write error The media cannot be written. (for example, becadse of dust or a scratch)
707 Media is protected or | The media is write-protected or is of a notdritable type.
not writable
70 Format not The storage format of the currently‘loaded media is not supported for
supported for recording by this device.
recording
704 Media is full There is no free space leften the loaded media.
71 Seek mode not The specified seek mode is not supported by the device.
supported
71 lllegal 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
71 Record quality not The-specified record quality is not supported by the device.
supported
714 lllegal MIME-type The specified resource has a MIME-type which is not supported by the
AVTransport service.
714 Content ‘BUSY’ This indicates that the resource is already in use at this time.
716 Resource (hotfound The specified resource cannot be found in the network.
717 Play speed not The specified playback speed is not supported by the AVTransport service
supported
71 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
719 DRM error The action failed because an unspecified DRM error occurred.
72 Expired content The action failed because the content use validity interval has expired.
72 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 verified.
allowed uses
723 Exhausted allowed The action failed because the number of times this content has been used as
use requested has reached the maximum allowed number of uses.
724 Device The action failed because of a device authentication failure between the
authentication failure | media source device and the media sink device.
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 lll-formed CSV List The CSV list is not well formed.
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errorCode errorDescription Description

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

Variable Value

729 Invalid Service Type The specified ServiceType is invalid.

730 Invalid Service Id The specified Serviceld is invalid

731 Invalid time, offset, The action failed because the supplied time, offset, or position value for an

or position value argument was not valid.

732 Unable to calculate The action failed because the system was not able to calculate a

sync point synchronization point using the supplied time, offset, or position information.
73 Sync, position, or The action failed because the specified or calculated synchronization paoinf,

offset too early or time, or position occured too quickly (or in the past) for the device to

small complete the action.

734 lllegal PlaylistOffset The PlaylistOffset specified would result in a missing section ofia\playlist.
The PlaylistOffset for an initial invocation of the SetStaticPlaylist() action i
non-zero.

739 Incorrect Playlist Playlist length is incorrect or exceeds storage capacity'of device. See actign

length description for specific error conditions.

734 lllegal Playlist The playlist delivered failed syntactic or semantic’checks.

737 No DNS Server The DNS Server is not available (HTTP error 503).

73 Bad Domain Name Unable to resolve the Fully Qualified Domain Name (HTTP error 502).

734 Server Error The server that hosts the resourceds-urireachable or unresponsive (HTTP
error 404/410).

Ndte: The errorDescription field returned by an action does not necessarily contain human-

readable text (for example, as indicated in the second ‘column of the Error Code tables.) It @
ntain machine-readable information that provides more detailed information about the err
s therefore not advisable for a control point*to blindly display the errorDescription fi

co
It
co

No
UR

6

<?
<sf

ntents to the user.

nP Device Architecture [14] for moreidetails.

XML Service Description

kml version="1.0"?>
bpd xmlns="urn:schemas-ypnp-org:service-1-0">
<specVersion>
<major>1</major>
<minor>0</migor>
</specVersiofn>
<actionList>
<actiem>
<Hame>SetAVTransportURI</name>

<argumentList>
<argument>

<name>InstanceID</name>

<direction>in</direction>

an
or.
eld

te that 800-899 Error Codes are not permitted for standard actions. See clause 3 of {he

72

<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>

</argument>

<argument>
<name>CurrentURI</name>

<direction>in</direction>

<relatedStateVariable>
AVTransportURI

</relatedStateVariable>

</argument>
<argument>

<name>CurrentURIMetaData</name>
<direction>in</direction>
<relatedStateVariable>
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</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetNextAVTransportURI</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

ISO/IEC 29341-20-10:2017(E)

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>NextURI</name>

<direction>in</direction>

<relatedStateVariable>
NextAVTransportURI

</relatedStateVariable>

</argument>
<argument>

<name>NextURIMetaData</name>
<direction>in</direction>
<relatedStateVariable>
NextAVTransportURIMetaData
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action> <2
<name>GetMedialInfo</name> \\
<argumentList> gs}
<argument> Qb
<name>InstanceID</E®
<direction>in</direction>
<re1atedStateVar§;§§e>

A ARG TYPE IWstanceID
</relatedStateVariable>

</argument> \{;\'v

<argument> .
<name>Nr¥racks</name>

<direct¥on>out</direction>
<relatedStateVariable>
\\NumberOfTracks
gé;zelatedStateVariable>

é gument>

rgument>
<name>MediaDuration</name>

<direction>out</direction>

<relatedStateVariable>
CurrentMediaDuration

</relatedStateVariable>

D
&

O
X

</argument>
<argument>

<name>CurrentURI</name>
<direction>out</direction>
<relatedStateVariable>
AVTransportURI
</relatedStateVariable>

</argument>

<argument>
<name>CurrentURIMetaData</name>

<direction>out</direction>

<relatedStateVariable>
AVTransportURIMetaData

</relatedStateVariable>

</argument>
© ISO/IEC 2017 — All rights reserved
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<argument>
<name>NextURI</name>

<direction>out</direction>

<relatedStateVariable>
NextAVTransportURI

</relatedStateVariable>

</argument>

<argument>
<name>NextURIMetaData</name>

<direction>out</direction>
<relatedStateVariable>
NextAVIiransportURIMetaData

</relatedStateVariable>

</argument>

<argument>
<name>P]layMedium</name>

<direction>out</direction>

<relatedStateVariable>
PlaybackStorageMedium

</relatedStatevVariable>

</argument>

<argument>
<name>RecordMedium</name>

<direction>out</direction>

<relatedStateVariable>
RecordStorageMedium

</relatedStateVariable>

</argument>
<argument>

<name>WriteStatus</name>

<relatedStateVariable>
RecordMediumWriteStatug\,
</re1atedStateVar1ab1e>ge)’

</argument> Qb
</argumentList> QS}
</action> \§\
<action>

.

<name>GetMedialnfo ExtX¥name>

<argumentList> c)
<argument> \'

<name>InstgnceID</name>
<direc§§§§§i2</direction>
<relat tateVariable>

W ARG TYPE InstancelD
\ﬁatedstateVarlab1e>

A

<name>CurrentType</name>
Q" <direction>out</direction>
s() <relatedStateVariable>

CurrentMediaCategory

</relatedStateVariable>

\Q/ </argument>

<direction>out</direction> <:§k

<argument>
<name>NrTracks</name>

<direction>out</direction>

<relatedStateVariable>
NumberOfTracks

</relatedStateVariable>

</argument>
<argument>

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

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

</argument>

<argument>
<name>CurrentURIMetaData</name>

<direction>out</direction>

<relatedStateVariable>
AVTransportURIMetaData

</relatedStateVariable>

</argument>

<argument>
<name>NextURI</name>

<direction>out</direction>

<relatedStateVariable>
NextAVTransportURI

</relatedStateVariable>

</argument>
<argument>

<name>NextURIMetaData</name>

<relatedStateVariable> Q
NextAVTransportURIMetaData Q/
</relatedStatevVariable> \\
</argument> %O
N\

<argument>
<name>P]ayMedium</name> $\

<direction>out</direction> Q O

relatedStateVariable>

PlaybackStorageMedium Q
</relatedStateVariable> 0\\

</argument> $\

<argument> Q)
<name>RecordMedium< /@>

<direction>out</direction>

<re1atedStateVarE' §e>
RecordStorageMedium

</relatedStateVariable>

</argument> \{;\'v

<argument> .
<name>pvr\‘}teSta tus</name>

<direct¥on>out</direction>
<relatedStateVariable>
\\RecordMediumWriteStatus
g@elatedStateVariable>
gument>

umentList>

<name>GetTransportInfo</name>

<
Q/C) <argumentList>
AN

<argument>

<direction>out</direction> (1/

<name>InstancelID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>CurrentTransportState</name>

<direction>out</direction>

<relatedStateVariable>
TransportState

</relatedStateVariable>

</argument>
<argument>

<name>CurrentTransportStatus</name>
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<direction>out</direction>

<relatedStateVariable>
TransportStatus

</relatedStateVariable>

</argument>
<argument>

<name>CurrentSpeed</name>
<direction>out</direction>
<relatedStateVariable>
TransportPlaySpeed
</relatedStateVariable>
</argument>

</argumentList>
</action>

<action>
<name>GetPositionInfo</name>

<argumentList>
<argument>

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

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>Track</name>
<direction>out</direction>
<relatedStateVariable>
CurrentTrack
</relatedStatevVariable>

</argument>
<argument>

<direction>out</directi
<relatedStateVariable>

CurrentTrackDura %
</relatedStateVari§;l >
</argument> D
4\

<argument>
<name>TrackMegtaData</name>

<direction>out</direction>

<relatedStateVariable>
CunréwtTrackMetaData
</relatedStatevVariable>
</ar nt>
<ar t>
e>TrackURI</name>

<relatedStateVariable>
CurrentTrackURI
</relatedStateVariable>

</argument>

<argument>
<name>Re]Time</name>

§§>. direction>out</direction>

<name>TrackDuration< /name>\\

& O
Y

<direction>out</direction>

<relatedStateVariable>
RelativeTimePosition

</relatedStateVariable>

</argument>
<argument>

<name>AbsTime</name>
<direction>out</direction>
<relatedStateVariable>
AbsoluteTimePosition
</relatedStateVariable>

</argument>

<argument>
<name>RelCount</name>

<direction>out</direction>
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<relatedStateVariable>
RelativeCounterPosition
</relatedStatevVariable>

</argument>

<argument>
<name>AbsCount</name>

<direction>out</direction>

<relatedStateVariable>
AbsoluteCounterPosition

</relatedStateVariable>

</argument>
</arqgumentList>

ISO/IEC 29341-20-10:2017(E)
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O
3

</action>
<action>
<name>GetDeviceCapabilities</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>PlayMedia</name>

<direction>out</direction>

<relatedStateVariable>
PossiblePlaybackStorageMedia

</relatedStateVariable>

</argument>

<argument>
<name>RecMedia</name> <2

<direction>olt</direction>\\
<relatedStateVariable>
PossibleRecordStorggeMedia
</relatedStateVariabl}e>
~

</argument> ~§\

<argument> .
<name>RecQualitiModes</name>
<direction> /direction>
<relatedStateVariable>

Possibl@RecordQualityModes
</relatedStateVariable>

</argument>’

< /argumen\&' st>
</action>
<action> Cg)o

<n. >GetTransportSettings</name>
< entList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD

O
X

© I1SO/I

</relatedStateVariable>

</argument>

<argument>
<name>P]layMode</name>

<direction>out</direction>

<relatedStateVariable>
CurrentPlayMode

</relatedStateVariable>

</argument>
<argument>

<name>RecQual i tyMode</name>
<direction>out</direction>
<relatedStateVariable>
CurrentRecordQualityMode
</relatedStateVariable>
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</argument>
</argumentList>

</action>
<action>
<name>Stop</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>P]ay</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStatevVariable>

</argument>

<argument>
<name>Speed</name>

<direction>in</direction>
<relatedStateVariable>
TransportPlaySpeed
</relatedStateVariable>
</argument>
</argumentList>

</action>
<action>
<name>Pause</name> QS}
<argumentList> \§\
<argument> .
<name>InstanceIN%/name>
<direction>£g§fdirection>
<relatedStateVariable>
A ARG (IT¥PE InstancelD
</relatedStateVariable>
</argument>’

< /argumen\@' st>
</action>
<action> (};’O
<n >Record</name>
< entList>
<argument>

‘SS:) <name>InstanceID</name>
&

QO
%]

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD

»

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>Seek</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

78

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=170ce13fe73659caed44729fd100ed9c

<name>Unit</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SeekMode
</relatedStateVariable>

</argument>

<argument>
<name>Target</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SeekTarget
</relatedStateVariable>

ISO/IEC 29341-20-10:2017(E)
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</argument>
</argumentList>

</action>
<action>
<name>Next</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStatevVariable>

</argument>

</argumentList>
</action>

<action>
<name>Previous</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>i_n</direction>\\
<relatedStateVariable>
A ARG TYPE InstancedD
</relatedStateVariabl}e>
N

</argument> ~§\
</argumentList> D
</action> \
<action>

<name>SetPlayMod§iZ§gme>

<argumentList> . CJ
<argument

<name> FfstanceID</name>

<dikection>in</direction>
tedStateVariable>
A ARG TYPE InstancelID

§ ~</relatedStateVariable>

argument>
OQ‘< argument>

<name>NewPlayMode</name>

<direction>in</direction>

<relatedStateVariable>
CurrentPlayMode

© I1SO/I

</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>SetRecordQualityMode</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

EC 2017 — All rights reserved

79


https://iecnorm.com/api/?name=170ce13fe73659caed44729fd100ed9c

ISO/IEC 29341-20-10:2017(E)

<name>NewRecordQualityMode</name>
<direction>in</direction>
<relatedStateVariable>
CurrentRecordQualityMode
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetCurrentTransportActions</name>
<argumentList>
<argument>
<name>InstanceID</name> /\
<direction>in</direction> y\
<relatedStateVariable> Q
A ARG TYPE InstancelD !1/

</relatedStateVariable> y\Q :

</argument> Q/
<argument> (]/
’

<name>Actions</name> n\
<direction>out</direction> b‘
<relatedStateVariable> qrb
CurrentTransportActions (1/
</relatedStateVariable> Q
</argument> Q/
</argumentList> \\
</action> O
<action> \%
<name>GetDRMState</name>

<argumentList> Q O

<argument>
<name>InstanceID</name> Q

<direction>i_n</direction>\\
<relatedStateVariable>
A ARG TYPE InstancedD
</relatedStateVariabl}e>
A\

</argument> $

<argument> . Q)
<name>Curen tDRz(s\Ba te</name>
<direction> /direction>

<relatedStateVariable>

DRMS&
</relafedStateVariable>

</argument>’

</ argumen\@' st>
</action> O

<action>
<n >§9’@t8tateVariables</name>
< entList>
é§<argument>

SO <name>InstanceID</name>

<direction>in</direction>
Q/ <relatedStateVariable>
A\ A ARG TYPE InstancelD

</relatedStateVariable>

</argument>

<argument>
<name>StateVariableLlist</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE StateVariableList
</relatedStateVariable>

</argument>
<argument>

<name>StateVariableValuePairs</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE StateVariableValuePairs
</relatedStateVariable>
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</argument>
</argumentList>

</action>
<action>
<name>SetStateVariables</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>AVTransportUDN</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE DeviceUDN
</relatedStateVariable>

</argument>
<argument>

<name>ServiceType</name>

<relatedStateVariable> Q
A ARG TYPE ServiceType Q/
</relatedStatevVariable> \\
</argument> %O
N\

<argument>
<name>Serviceld</name> $\

<direction>in</direction> Q S

<relatedStateVariable>

A ARG TYPE ServiceID Q
</relatedStateVariable> 0\\

</argument> $\

<argument>
<name>StateVariableWs(wvePairs</name>

<direction>in</direction>
<re1atedStateVarE' §§e>

A ARG TYPE StateVariableValuePairs
</relatedStateVariable>

</argument> \{;\'v

<argument> . @)
<name>St JteVariableList</name>

<direction>out</direction>
<relatedStateVariable>

gi@ ARG TYPE StateVariableList

elatedStateVariable>
gument>

umentList>

C) <name>SetStaticPlaylist</name>
\Q/ <argumentList>

<argument>

<direction>in</direction> (1/

<name>InstancelID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistData</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistData
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistDatalLength</name>
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<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistDataLength
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistOffset</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE PlaylistOffset
</relatedStateVariable>
</argument>

<argument>
<name>PlaylistTotalLength</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistTotalLength
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistMIMEType</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistMIMEType
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistExtendedType</name>

<relatedStateVariable>
A ARG TYPE PlaylistExtend@%
</relatedStateVariable> v
</argument> \\

<argument> <>
<name>PlaylistStartObj&/name>

<direction>ig</dires¥§§ﬁ>
<relatedStateVariable

A ARG TYPE P1 istStartObjID
</relatedStateVariable>

</argument> (@)
<argument> \'

<name>PlagldstStartGroup</name>
<direc§§§§§i2</direction>
<relat tateVariable>

. W ARG TYPE PlaylistStartGroupID
QﬁatedStateVariab1e>
</§Lment>
</a ntList>

ame>SetStreamingPlaylist</name>
<argumentList>

\Q/C) <argument>

<name>InstancelD</name>

<direction>in</direction> (§\

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>PlaylistData</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistData
</relatedStateVariable>

</argument>

<argument>
<name>PlaylistDatalLength</name>

<direction>in</direction>

82
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<relatedStateVariable>
A ARG TYPE PlaylistDatalength
</relatedStatevVariable>

</argument>

<argument>
<name>PlaylistMIMEType</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistMIMEType
</relatedStateVariable>

</argument>
<argument>

ISO/IEC 29341-20-10:2017(E)

<name>PlaylistExtendedType</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistExtendedType
</relatedStateVariable>

</argument>
<argument>

<name>PlaylistStep</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PlaylistStep
</relatedStatevVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetPlaylistInfo</name>

<argumentList>
<argument>

<name>InstanceID</name> <2
<direction>i_n</direction>\\
<relatedStateVariable> <>
A ARG TYPE InstancedD
</relatedStateVariabl}e>
~

</argument> ~§\

<argument> ‘Qb
<name>PlaylistT§pe</name>

<direction>£g§ydirection>
<relatedStateVariable>

A ARG (T¥PE PlaylistType
</relatedStateVariable>

</argument>’

>PlaylistInfo</name>
rection>out</direction>
relatedStateVariable>
A ARG TYPE PlaylistInfo
</relatedStateVariable>

</argument>
argumentList>

0Q§ |
‘$;</
C;b ction>

\Q/<action>

O
X

<name>AdjustSyncOffset</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>Adjustment</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SyncOffsetAdj
</relatedStateVariable>
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</argument>
</argumentList>

</action>
<action>
<name>GetSyncOf fset</name>

<argumentList>

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument> /\
N

<argument>
<name>CurrentSyncOffset</name> (19

<direction>out</direction> .
<relatedStateVariable> y\Q :
SyncOffset Q/
</relatedStateVariable> q/

’

</argument>
</argumentList> (.bb:\
O

</action>

<action> ('l/

<name>SetSyncOf fset</name>

<argumentList> Q/C)
\

<argument> \
<name>InstancelID</name> O
N

<direction>in</direction>

<relatedStateVariable> O‘\
A ARG TYPE InstancelD Q

</relatedStateVariable> QQ

</argument>

<argument> \\
<name>NewSyncOffset</n

<direction>in</directipgn>
<re1atedStateVariabw
N
SyncOffset
</relatedStateVariable>

</argument> A\v
</argumentList> ()
</action> X
<action> . \j\‘
<name>SyncPlgy: ame>

<argumentList

>TInstanceID</name>
rection>in</direction>
relatedStateVariable>

2@ A ARG TYPE InstanceID

</relatedStateVariable>

%O </argument>
O

<argument>

Q/ <name>Speed</name>
\ <direction>in</direction>
<relatedStateVariable>
TransportPlaySpeed
</relatedStateVariable>

</argument>
<argument>

<name>ReferencePositionUnits</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SeekMode
</relatedStateVariable>

</argument>
<argument>

<name>ReferencePosition</name>
<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE SeekTarget
</relatedStateVariable>
</argument>
<argument>

ISO/IEC 29341-20-10:2017(E)

<name>ReferencePresentationTime</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PresentationTime

</relatedStateVariable>

</argument>
<argument>

<name>ReferenceClockId</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ClockId
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SyncPause</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>PauseTime</name>
<d1rect10n>1n</d1rect10n>
<relatedStateVariable>

A ARG TYPE Presentatf@) ime

«°
QQ

< /relatedStateVar:.able?;

</argument> QS}
<argument>

<name>Reference(kpckId</name>

<d1rect10n>1n<Agirect10n>
<relatedStateViariable>

A ARG TYPW ClockId
</related teVariable>

</ argumen{\\
</argumentLis

</action> @
<action>
<name g;%Stop</name>

<ar
rgument>
<name>InstancelD</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>StopTime</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PresentationTime

</relatedStateVariable>

</argument>
<argument>

<name>ReferenceClockId</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ClockId
</relatedStateVariable>

</argument>
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</argumentList>
</action>

</actionList>
<serviceStateTable>
<stateVariable sendEvents="no">
<name>TransportState</name>
<dataType>string</dataType>
<allowedValuelist>
<allowedValue>STOPPED</allowedValue>
<allowedValue>PAUSED PLAYBACK</allowedValue>
<allowedValue>PAUSED RECORDING</allowedValue>
<allowedValue>PLAYING</allowedValue>
<allowedValue>RECORDING</allowedValue> /\
<allowedValue>TRANSITIONING</allowedValue> N
<allowedValue>NO MEDIA PRESENT</allowedValue> Q
<allowedValue> vendor-defined </allowedValue> ~(1/
</allowedValueList> y\Q :
</stateVariable> Q/
<stateVariable sendEvents="no"> q/
<name>TransportStatus</name> r\/
<dataType>string</dataType> b‘
<allowedValueList> qrb
<allowedValue>OK</allowedValue> ('l/
<allowedValue>ERROR OCCURRED</allowedValue> O
<allowedValue> vendor-defined </allowedValu

</allowedValuelist>
</statevVariable> O
<stateVariable sendEvents="no"> \%
<name>CurrentMediaCategory</name> O‘\
<dataType>string</dataType> Q
<allowedValuelist> Q_,
<allowedValue>NO MEDIA</allowedVaYue>

<allowedValue>TRACK AWARE</aldowedValue>
<allowedValue>TRACK UNAWAREQ(}‘.LlowedValue>
</allowedValueList> (%)
</statevVariable> P
<stateVariable sendEvents="nol'>
<name>PlaybackStorageMegium</name>
<dataType>string</dataType>
<allowedValueList> O

<allowedValue pMNOWN</allowedValue>
<allowedValu </allowedValue>
<allowedValue>MINI-DV</allowedValue>

<allowedValtie>VHS</allowedValue>
<allowédvValue>W-VHS</allowedValue>
<allowedValue>S-VHS</allowedValue>
<aXlowedValue>D-VHS</allowedValue>
élﬂowedValue> VHSC</allowedValue>

lowedValue>VIDEOS</allowedValue>
Q “<allowedValue>HI8</allowedValue>
so <allowedValue>CD-ROM</allowedValue>

<allowedValue>CD-DA</allowedValue>

Q/ <allowedValue>CD-R</allowedValue>

\\ <allowedValue>CD-RW</allowedValue>
<allowedValue>VIDEO-CD</allowedValue>
<allowedValue>SACD</allowedValue>
<allowedValue>MD-AUDIO</allowedValue>
<allowedValue>MD-PICTURE</allowedValue>
<allowedValue>DVD-ROM</allowedValue>
<allowedValue>DVD-VIDEO</allowedValue>
<allowedValue>DVD+R</allowedValue>
<allowedValue>DVD-R</allowedValue>
<allowedValue>DVD+RW</allowedValue>
<allowedValue>DVD-RW</allowedValue>
<allowedValue>DVD-RAM</allowedValue>
<allowedValue>DVD-AUDIO</allowedValue>
<allowedValue>DAT</allowedValue>
<allowedValue>LD</allowedValue>
<allowedValue>HDD</allowedValue>
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<allowedValue>MICRO-MV</allowedValue>
<allowedValue>NETWORK</allowedValue>
<allowedValue>NONE</allowedValue>
<allowedValue>NOT IMPLEMENTED</allowedValue>
<allowedValue>SD</allowedValue>
<allowedValue>PC-CARD</allowedValue>
<allowedValue>MMC</allowedValue>
<allowedValue>CF</allowedValue>
<allowedValue>BD</allowedValue>
<allowedValue>MS</allowedValue>
<allowedValue>HD DVD</allowedValue>
<allowedValue> vendor-defined </allowedValue>

</allowedValueList>
</stateVariable>
<stateVariable sendEvents="no">
<name>RecordStorageMedium</name>
<dataType>string</dataType>
<allowedValuelList>
<allowedValue>UNKNOWN</allowedValue>
<allowedValue>DV</allowedValue>
<allowedValue>MINI-DV</allowedValue>
<allowedValue>VHS</allowedValue>

<allowedValue>S-VHS</allowedValue> (:)
<allowedValue>D-VHS</allowedValue> Q/
<allowedValue>VHSC</allowedValue> Q>
<allowedValue>VIDEO8</allowedValue> ()
<allowedValue>HI8</allowedValue> CE)
<allowedValue>CD-ROM</allowedValue> (§\
<allowedValue>CD-DA< /allowedValue>Q
<allowedValue>CD—R</allowedValue<;>
<allowedValue>CD-RW</allowedVa
<allowedValue>VIDEO-CD</allowédValue>
<allowedValue>SACD</allowedValue>
<allowedValue>MD-AUDIO</aldowedValue>
<a1lowedValue>MD—PICTUR@<$§1lowedValue>
<allowedValue>DVD-ROM<f{allowedValue>
<allowedVa1ue>DVD—VL§§5</allowedValue>
<allowedValue>DVD+RYallowedValue>
<allowedVa1ue>DVS;R</allowedValue>
<allowedValue>DVP+RIi</allowedValue>
<allowedValue>pVD-RI</allowedValue>
<allowedValue>DVD-RAM</allowedValue>
<allowedVatte>DVD-AUDIO</allowedValue>
<allowédvValue>DAT</allowedValue>

<allowedValue>LD</allowedValue>
< edValue>HDD</allowedValue>
owedValue>MICRO-MV</allowedValue>

§§§110wedValue>NETWORK</allowedValue>
Q'?allowedValue>NONE</allowedValue>
s() <allowedValue>NOT IMPLEMENTED</allowedValue>

<allowedValue>SD</allowedValue>
Q/ <allowedValue>PC-CARD</allowedValue>
\\ <allowedValue>MMC</allowedValue>

<allowedValue>W-VHS</allowedValue> (1,

<allowedValue>CF</allowedValue>
<allowedValue>BD</allowedValue>
<allowedValue>MS</allowedValue>
<allowedValue>HD DVD</allowedValue>
<allowedValue> vendor-defined </allowedValue>
</allowedValueList>
</statevVariable>
<stateVariable sendEvents="no">
<name>PossiblePlaybackStorageMedia</name>
<dataType>string</dataType>
</statevVariable>
<stateVariable sendEvents="no">
<name>PossibleRecordStorageMedia</name>
<dataType>string</dataType>
</statevVariable>
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<stateVariable sendEvents="no">
<name>CurrentPlayMode</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>NORMAL</allowedValue>
<allowedValue>SHUFFLE</allowedValue>
<allowedValue>REPEAT ONE</allowedValue>
<allowedValue>REPEAT ALL</allowedValue>
<allowedValue>RANDOM</allowedValue>
<allowedValue>DIRECT 1</allowedValue>
<allowedValue>INTRO</allowedValue>
<allowedValue> vendor-defined </allowedValue>
</allowedValueList> /\
<defaultValue>NORMAL</defaultValue> h\
</stateVariable> (}
<stateVariable sendEvents="no"> !]/
<name>TransportPlaySpeed</name> ASBQ
<dataType>string</dataType> <:{
<allowedValuelist> (1,
<allowedValue>I</allowedValue> h\f
<allowedValue> vendor-defined </allowedValue> b<
</allowedValuelist> (i;)
<defaultValue>I<defaultValue> (L,
</stateVariable> (:)
<stateVariable sendEvents="no"> Q/
<name>RecordMediumWriteStatus</name> Q>
<dataType>string</dataType> C)
<allowedValueList> CE)
<allowedVa1ue>WRITABLE</allowedValue>*\
<allowedValue>PROTECTED</allowedValpé;
<allowedValue>NOT WRITABLE</allowegdValue>
<allowedValue>UNKNOWN</allowedValie>
<allowedValue>NOT IMPLEMENTEDQ(allowedValu@
<allowedValue> Vendor—defingg}</allowedValue>
</allowedValueList> (%)
</stateVariable> P
<stateVariable sendEvents="nol'>
<name>CurrentRecordQual#tyMode</name>
<dataType>string</dataType>
<allowedValuelList> c)
<allowedValue<§$EP</allowedValue>
<allowedValue>y :LP</allowedValue>
<allowedValue>2:SP</allowedValue>
<allowedValtie>(:BASIC</allowedValue>
<allowédvValue>1:MEDIUM</allowedValue>
<allowedValue>2:HIGH</allowedValue>
<atlowedValue>NOT IMPLEMENTED</allowedValue>
IYowedValue> vendor-defined </allowedValue>
owedValueList>
eéVariable>
< eVariable sendEvents="no">
<:$“<name>PossibleRecordQualityModes</name>
Q/ <dataType>string</dataType>
\ </stateVariable>
<stateVariable sendEvents="no">
<name>NumberOfTracks</name>
<dataType>ui4</dataType>
<allowedValueRange>
<minimum>(0</minimum>
<maximum> vendor-defined </maximum>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
<name>CurrentTrack</name>
<dataType>ui4</dataType>
<allowedValueRange>
<minimum>(0</minimum>
<maximum> vendor-defined </maximum>

<step>I</step>
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</allowedValueRange>

</stateVariable>

<stateVariable sendEvents="no">
<name>CurrentTrackDuration</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>CurrentMediaDuration</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>CurrentTrackMetaData</name>

<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>CurrentTrackURI</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">

<dataType>string</dataType> b<
</stateVariable> (i;)
<stateVariable sendEvents="no"> (L,
<name>AVTransportURIMetaData</name> <:)
<dataType>string</dataType> Q/
</stateVariable> Q>
<stateVariable sendEvents="no"> (:>
<name>NextAVTransportURI</name> \%
<dataType>string</dataType> (§\
</stateVariable> Q
<stateVariable sendEvents="no"> ﬁégg
/-

<name>NextAVTransportURIMetaData< >

<dataType>string</dataType> \\
</stateVariable> gs}
<stateVariable sendEvents="no">
<name>RelativeTimePositionQE?ame>
<dataType>string</dataTyggf
</statevVariable>
<stateVariable sendEvents§\59">
<name>AbsoluteTimePgsition</name>
<dataType>string§4§§EaType>
</statevariable> .
<stateVariable spﬁﬁEvents="Eg">
<name>RelativeCounterPosition</name>
<dataType>%¥4</dataType>
</stateVarij >
<stateVarigble sendEvents="no">
<n SAbsoluteCounterPosition</name>
e>ui4</dataType>
€Variable>
eVariable sendEvents="no">
(jt‘<name>€urrentTransportActions</name>
\Q/ <dataType>string</dataType>

.

<allowedValueList>

<name>AVTransportURI</name> N

<allowedValue>PLAY</allowedValue>
<allowedValue>STOP</allowedValue>
<allowedValue>PAUSE</allowedValue>
<allowedValue>SEEK</allowedValue>
<allowedValue>NEXT</allowedValue>
<allowedValue>PREVIOUS</allowedValue>
<allowedValue>RECORD</allowedValue>
<allowedValue> vendor-defined </allowedValue>
</allowedValueList>
</stateVariable>
<stateVariable sendEvents="yes">
<name>TLastChange</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="yes">
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