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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-10: Audio Video Device Control Protocol —
Audio Video Transport Service
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ISO (International Organization for Standardization) and IEC (International Electrotechnical Commissian)
the specialized system for worldwide standardization. National bodies that are members of I13©-.or
participate in the development of International Standards. Their preparation is entrusted (o -tech
committees; any ISO and IEC member body interested in the subject dealt with may participate in
preparatory work. International governmental and non-governmental organizations liaising with-1SO and
also participate in this preparation.

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

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

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

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

In order to promote international uniformity, IEC and\ISO member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum extent possible in their national and regional publicati
Any divergence between any ISO/IEC publication.'@nd the corresponding national or regional publication sh
be clearly indicated in the latter.

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

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

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

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

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

Hers

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

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

Information may be obtained from:

Intel Corporation

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

USA - Hillsboro, Oregon 97124

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

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

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

Information may be obtained from:

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

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

NXP B.V. (NL)

High Tech campus 60

NL — 56656 AG Eindhoven

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

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

JP — Osaka 540-6139

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

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

Infofmation may be obtained from:

Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304

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

Digital MediarBusiness, Samsung Electronics Co. Ltd.

416 Maetan-3-Bong, Yeongtang-Gu,

KR — Suwon City 443-742

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

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

|SOHEE-209344-3— 40— was—prepar d-by-URrRmplementors—Corporation-and-adopted—underthe—PRASpreocedurd, by
vy Pt

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

The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) architecture, can be found on the IEC web site.

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

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

UPnP Document Title

LIPnP Device Architecture 1.0

ISO/IEC 29341 Part

ISQUEC 293411

UPNP Basic:1 Device

UPnP AV Architecture:1

UPNnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

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

UPnP AV Datastructure Template:1
UPNP AVTransport:2 Service

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

UPNP DigitalSecurityCamera:1 Device

UPnNP DigitalSecurityCameraMotionlmage:1 Service

UPnP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPNnP HVAC_System:1 Device

UPnP HVAC_ZoneThermostat:1 Device
UPnP ControlValve:1 Service

UPNnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedulé:1 Service
UPnP TemperatureSensor:1{Service

UPNP TemperatureSetpoint:1 Service
UPNnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight:1,Device

UPnP Dimmablelight:1 Device

UPNP Dimming:{*Service

UPNP SwitchRewer:1 Service

UPnP InternetGatewayDevice:1 Device
UPNnP.L:ANDevice:1 Device

UPNP WANDevice:1 Device

UPnP WANConnectionDevice:1 Device
UPnP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPnP Layer3Forwarding:1 Service

UPnNP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlinterfaceConfig:1 Service

ISO/IEC 29341-2
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4.2
ISO/IEC 29341433
ISO/IEC 2934144
ISO/IEC 29341-4-10
ISO/IEC" 29341-4-11
ISO/IEC,29341-4-12
ISQ/IEC 29341-4-13
ISO/IEC 29341-4-14
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15

UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP Printer:1 Device

UPnP Scanner:1.0 Device

UPNP ExternalActivity:1 Service

UPnP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPNP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

TSONET 2934 1-8-T6
ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
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UPnP Document Title

UPnP QosDevice:2 Service

UPNP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIlClientDevice:1 Device
UPnP RemoteUlServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

29341-3-10 © ISO/IEC:2008(E)

ISO/IEC 29341 Part

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

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
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1. Overview and Scope

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

This service type enables control over the transport of audio and video streams. The service type defines a
‘common’ model for A/V transport control suitable for a generic user interface. It can be used to control a wide
variety of disc, tape and solid-state based media devices such as CD players, VCRs and MP3 players. A minimal
implementation of this service can be used to control tuners.

The service type is related to the ConnectionManager service type, which describes A/V connection setup
progedures, and the ContentDirectory service, which offers mefa-information about the resource stored on {he
media. AVTransport also offers an action to retrieve any meta data embedded in the resource itself.

Thig service type does not offer scheduled recording.
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2. Service Modeling Definitions

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

urn:schemas-upnp-org:service: 4V Transport.: [

2.2. State Variables

Allowed Value Default Eng.
Value Units
TrapsportState R string “STOPPED”
“PLAYING”
see Table 1.1
TrapsportStatus R string “OK”,
“ERROQR\OCCURRED”
veutdor-extensible
PlaybackStorageMedium R string see’Table 1.2
RecprdStorageMedium R string see Table 1.2
PoskiblePlaybackStorageMedia | R strigg csv? (string)
PoskibleRecordStorageMedia R Steing CSV (string)
CuryentPlayMode R string “NORMAL” “NORM
see Table 1.3 AL”
TrapisportPlaySpeed R string 1 “1”
RecprdMediumWriteStatus yis string see Table 1.4
CuryentRecordQualityMode R string see Table 1.5
PoskibleRecordQualityModes R string CSV (string)
NumberOfTracks R ui4 Min = 0
see Table 1.6
CuryentTrack R ui4 Min = 0
Step = 1
see Table 1.7
Ciuppeptreretbisetton = Riemeas
CurrentMediaDuration R string
CurrentTrackMetaData R string
CurrentTrackURI R string
AVTransportURI R string
AVTransportURIMetaData R string
NextAVTransportURI R string
NextAVTransportURIMetaData | R string
RelativeTimePosition R string
AbsoluteTimePosition R string
RelativeCounterPosition R i4
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Variable Name Data Allowed Value Default Eng.

Type Value Units

AbsoluteCounterPosition R 4

CurrentTransportActions [0) string CSV (string)

LastChange R string

A_ARG TYPE SeekMode R string “TRACK NR” n/a
see Table 1.8

A_ARG TYPE SeekTarget R string n/a

A_ARG _TYPE InstancelD R ui4 n/a

"R { Required, O = Optional, X = Non-standard.

—

2 CYV stands for Comma-Separated Value list. The type between brackets denotes the UPnP data type used fi
the glements inside the list. CSV is defined more formally in the ContentDirectory service template.

Table 1.1: allowedValuelList for TransportState

Value Req. or Opt.

“STIOPPED” R
“PIAYING” R
“TRANSITIONING " 0
"PAUSED_PLAYBACK” 0
“PAUSED_RECORDING” 0
_“RECORDING” O
“N®_MEDIA_PRESENT” 0
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“UNKNOWN” 0
Dyr” o
“MINI-DV” 0
“VHS” o
WAVHS™ o
“S-VHS” o
“DVHS™ o
“VHSC” o
VIDEOS™ o
ZHIS” o
ZCI-ROM™ o
“CI-DA’ 0
ZCI-R” o
ZCI-RW™ o
“VIDEO-CD” o)
ZSACD” o
“MP-AUDIO” 0
“Mb-PICTURE” 1)
“D¥D-ROM” 0
“D¥D-VIDEO” 0
“D¥YD-R” o
“DKD+RW” 0
“DW¥D-R W o
“DVEFRAM” 0
“DVD-AUDIO” 0
“DAT” o
“LD” o
“HDD” o
“MICRO-MV”’ 0
“NETWORK” 0
“NONE” 0
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“NOT IMPLEMENTED”

I

Vendor-defined

IS

Table 1.3: allowedValuelList for CurrentPlayMode

Value Req. or Opt.

“NORMAL” R
“SHUFFLE” o
“RHPEAT ONE” @)
“RHPEAT ALL” o
“RANDOM” @)
“DIRECT 1~ 0]
“INIRO” (@)
Venlor-defined [0}

Table 1.4: allowedValuelList for RecordMediumWriteStatus

Value Req. or Opt.

“WRITABLE” 0
"PROTECTED” 0
“NOT WRITABLE" 0
“UNKNOWN" 0
“NOT IMPLEMENTED” 0

Tahle 1.5: allowedValueList for CurrentRecordQualityMode

Value Req. or Opt.

_0ER” (@)
“1.EP 1%
“2:5P” (@)
“0:BASIC” [0}
“I:MEDIUM” @)
“2:HIGH” [0}
“NOT _IMPLEMENTED” @)
Vendor-defined [0}
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Table 1.6:_allowedValueRange for NumberOfTracks

Value Req. or Opt.

minimum 0

=

maximum vendor-defined

=5}

Tahle 1.7: allowedValueRange for CurrentTrack

Value Req. or Opt.

minfmum 0 R
maximum vendor-defined R
step 1 R

Tahle 1.8: allowedValuelList for A ARG TYPE SeekMode

Value Req. or Opt.

“THACK NR” R
“4ABS TIME” 0
“RAL TIME” O
“ARS COUNT” o
“REL COUNT” o
“CNANNEL FREQ” o
“TAPE-INDEX” o
Z“FRAME” o

2.2.% TransportState

This stafe variable Torms the core oI the AV ITansport service. It defines the conceptually -top-level state ot the
transport, e.g., whether it is playing, recording, etc. Device vendors do not need to implement all allowed values
of this variable, e.g., non-recordable media will not implement the RECORDING state.

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

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.
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2.2.2. TransportStatus

During operation of the AVTransport service, asynchronous errors may occur that cannot be returned by a
normal action. For example, some time after playback of a stream has been started (via SetAVTransportURI and
Play actions), there may be network congestion or server problems causing hickups in the rendered media. These
types of situations can be signalled to control points by setting this state variable to value
“ERROR_OCCURRED”. More specific error descriptions may also be used, as vendor extensions. The
TransportState after an error has occurred is implementation-dependent; some implementations may go to
“STOPPED” while other implementations may be able to continue playing after an error. The time at which this
state variable returns to “OK” after an error situation is also implementation dependent.

2.2.3. PlaybackStorageMedium

Indicates the storage medium of the resource specified by AVTransportURI. If no resource is specifiéd, then the
stat¢ variable is set to “NONE”. If AVTransportURI refers to a resource received from the UPnP retwork the
stat¢ variable is set to “NETWORK?”. Device vendors may extend the specified allowed value list of this varigble.
Forlexample, various types of solid-state media formats may be added in a vendor-specific way-

Notg that this variable is not intended for signal- or content-formats such as, e.g., MPEG2; Such type of
infopmation is exposed by the ConnectionManager service associated with this service.

2.2.4. RecordStorageMedium

Indicates the storage medium where the resource specified by AVTransportURI will be recorded when a Recgrd
actipn is issued. If no resource is specified, then the state variable is sét to “NONE”. Device vendors may ext¢gnd
the pllowed value list of this variable. For example, various types/of solid-state media formats may be added ih a
vengdlor-specific way.

Notp that this variable is not intended for signal- or contert=formats such as, e.g., MPEG2. Such type of
information is exposed by the ConnectionManager service’associated with this service. If the service
imp|ementation doesn’t supported recording then this'State variable must be set to value
“NQT_IMPLEMENTED”.

2.2.5. PossiblePlaybackStorageMedia

Contains a static, comma-separated list-of storage media that the device can play. Recommended values are
defiped in the allowed value list foivariable PlaybackStorageMedium.

2.2.6. PossibleRecordStorageMedia

Contains a static, comma-separated list of storage media onto which the device can record. Recommended vajues
are flefined in the‘allowed value list for variable RecordStorageMedium. If the service implementation doesn|
supported recordinig then this state variable must be set to value “NOT _IMPLEMENTED”.

-

2.2.% CurrentPlayMode

Indicates the current play mode (e.g., random play, repeated play, etc.). This notion 1s typical for CD-based audio
media, but is generally not supported by tape-based media. Value “DIRECT _1” indicates playing a single track
and then stop (don’t play the next track). Value “INTRO” indicates playing a short sample (typically 10 seconds
or so) of each track on the media. Other play mode values are self explanatory.

2.2.8. TransportPlaySpeed

String representation of a rational fraction, indicates the speed relative to normal speed. Example values are ‘1°,
‘1/2°, 27, -1°, °1/10°, etc. Actually supported speeds can be retrieved from the AllowedValueList of this state
variable in the AVTransport service description. Value ‘1’ is required, value ‘0’ is not allowed.
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2.2.9. RecordMediumWriteStatus

Write protection status of currently loaded media. NOT WRITABLE indicates an inherent ‘read-only’ media
(e.g., 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 (e.g., a protected VHS tape). If no media is loaded, the write
status will be “UNKNOWN?™. If the service implementation doesn’t support recording then this state variable
must be set to value “NOT_IMPLEMENTED”.

2.2.10.CurrentRecordQualityMode

Indicates the currently set record quality mode. Such a setting takes the form of “Quality Ordinal:label”. The

Qudlity Ordinal indicates a particular relative quality level available in the device, from 0 (lowest quality) to.1
(highest quality). The label associated with the ordinal provides a human-readable indication of the ordinalis

meaning. If the service implementation doesn’t support recording then this state variable must be set 0 yalue

“NQT_IMPLEMENTED”.

2.2.11.PossibleRecordQualityModes

Contains a static, comma-separated list of recording quality modes that the device supports. For example, for pn
analog VHS recorder, the string would be “0:EP,1:LP,2:SP”, while for a PVR the string would be
“0:BASIC,1:MEDIUM,2:HIGH”. The string specifics depend on the type of device containing the AVTransport.
Notp that record quality modes are independent of the content-format that may.be exposed to the network
through a ConnectionManager service. If the service implementation doesn’t support recording then this state
varipble must be set to value “NOT _IMPLEMENTED”.

2.2.12.NumberOfTracks

Nurhber of tracks controlled by the AVTransport instance: If no resource is associated with the AVTransport
instance (via SetAVTransportURI), and there is no ‘default” resource (for example, a loaded disc) then
NurpberOfTracks shall be 0. Otherwise, it shall be 1 @rshigher.

For tape-based media that do not support the notion of tracks, this state variable will always be ‘1°. For LD apd
DVD media, a track is defined as a chapter number. For Tuners that provide an indexed list of channels, a tra¢k is
defiped as an index number in such a list. This state variable has to be consistent with the resource identified by
AVTransportURI. For example, if AV TransportURI points to a single MP3 file, then NumberOfTracks shall pe
1. However, if AVTransportURI pointsto a playlist file, for example, then NumberOfTracks shall be equal toj the
nunjber of entries in the playlist

2.2.13.CurrentTrack

If NumberOfTracks,is 0, then CurrentTrack will be 0. Otherwise, this state variable will contain the sequence
nunjber of the cusrently selected track, starting at value ‘1°, up to and including NumberOfTracks. For tape-bgsed
media that donot support the notion of tracks, this state variable will always be ‘1°. For LD and DVD media/ the
notipn of trackequals the notion of chapter number. For Tuners that provide an indexed list of channels, the
curtent,ttack is defined as the current index number in such a list.

2.2.14.CurrentTrackDuration
Duration of the current track, specified as a string of the following form:

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

where :

e H+ means one or more digits to indicate elapsed hours

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

e [.F+] means optionally a dot followed by one or more digits to indicate fractions of seconds
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e [.FO/F1] means optionally a dot followed by a fraction, with FO and F1 at least one digit long, and FO <F1

The string may be preceded by an optional + or — sign, and the decimal point itself may be omitted if there are
no fractional second digits. This variable does not apply to Tuners. If the service implementation doesn’t support
track duration information then this state variable must be set to value “NOT _IMPLEMENTED”.

2.2.15.CurrentMediaDuration

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 thls variable is the same as the
formatfe aclDuration-deseribed-above—Hno-conten assoetated oA aRSportHstanee
(via SetAVTransportURI) and there is no ‘default’ content (for example, a loaded dlSC) then
CurfentMediaDuration shall be “00:00:00”. If the service implementation doesn’t support media duration
infopmation then this state variable must be set to value “NOT_IMPLEMENTED”.

2.2.16.CurrentTrackMetaData

Mefadata, in the form of a valid DIDL-Lite XML fragment (defined in the ContentDirectery service template],
assdciated with the resource pointed to by state variable CurrentTrackURI. The metaydata may have been
extrpcted from state variable AVTransportURIMetaData, or extracted from the resource binary itself (e.g.,
embedded ID3 tags for MP3 audio). This is implementation dependent. If the service implementation doesn’t
support this feature then this state variable must be set to value “NOT_IMPEEMENTED”.

2.2.17.CurrentTrackURI

Refgrence, in the form of a URI, to the current track. The URI.€nables a control point to retrieve any meta daf
assqciated with current track, such as, for example, title and @uthor information, via the ContentDirectory seryice.

S

2.2.18.AVTransportURI

Refg¢rence, in the form of a URI of the resource controlled by the AVTransport instance. This URI may refer fo a
‘single’ item (e.g., a song) or to a collection-ofiitems (e.g., a playlist). In the single item case, the AVTranspoft
willlhave 1 ‘track’ and AVTransportURI is-equal to CurrentTrackURI. In the ‘collection of items’ case, the
AVTransport will have multiple tracks,*and AVTransportURI will remain constant during track changes. The
UR] enables a control point to retrieve-any meta data associated with the AVTransport instance, such as, for
example, title and author informatio, via the ContentDirectory service.

2.2.19.AVTransportURIMetaData

Mefadata, in the form‘of a DIDL-Lite XML fragment (defined in the ContentDirectory service template),

assdciated with theresource pointed to by state variable AVTransportURI. See the ContentDirectory service
spegification ferdétails. If the service implementation doesn’t support this feature then this state variable must be
set fo value “NOT_IMPLEMENTED”.

2 A_Alc A ancnaetliD]
LY <1 J . v d | SAJNAJIAV]

AVTransportURI value to be played when the playback of the current AVTransportURI finishes. Setting this
variable ahead of time (via action SetNextAVTransportURI) enables a device to provide seamless transitions
between resources for certain streaming protocols that need buffering (e.g. HTTP GET). If the service
implementation doesn’t support this feature then this state variable must be set to value
“NOT_IMPLEMENTED”.

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

Metadata, in the form of a DIDL-Lite XML fragment (defined in the ContentDirectory service template),
associated with the resource pointed to by state variable NextAVTransportURI. See the ContentDirectory service
specification for details. If the service implementation doesn’t support this feature then this state variable must be
set to value “NOT_IMPLEMENTED”.

2.2.22.RelativeTimePosition

This state variable contains the current position, in terms of time, from the beginning of the current track. For
tape-based media that do not support multiple tracks on a single tape, this state variable contains the position, in
ternys of time, from a zero reference point on the tape. The time format is the same as for state variable
CurfentTrackDuration. If the service implementation doesn’t support relative time-based position information
ther] this state variable must be set to value “NOT_IMPLEMENTED”.

2.2.23.AbsoluteTimePosition

Thig state variable contains the current position, in terms of a time, from the beginning of the media. The timd
format is the same as for state variable CurrentTrackDuration. If the service implemeritation doesn’t support gny

king of position information then this state variable must be set to value “NOT IMPLEMENTED”. Devices that
donf[t have time position information, but which are able to detect whether they-are.at the end of the media or pot
shotild use special value “END OF MEDIA” when actually at the end, and “NOT IMPLEMENTED”
othdrwise.

2.2.24.RelativeCounterPosition

Thig state variable contains the current position, in terms of & dimensionless counter, from the beginning of th
curtent track. For tape-based media that do not support multiple tracks on a single tape, this state variable

confains the position, in terms of a dimensionless countér;-from a zero reference point on the tape. If the service
implementation doesn’t support relative count-based.position information then this state variable must be set {o
the maximum value of the i4 data type.

[¢]

2.2.25.AbsoluteCounterPosition

Thig state variable contains the current-position, in terms of a dimensionless counter, from the beginning of the
loaded media. If the service implementation doesn’t support absolute count-based position information then tlpis
stat¢ variable must be set to the maximum value of the i4 data type.

2.2.26.CurrentTransportActions

Thig state variable;contains a comma-separated list of transport-controlling actions that can be successfully
invgked for thelelirrent resource at this specific point in time. The list will contain a subset of the following
actipns: Play,'Stop, Pause, Seek, Next, Previous and Record. For example, when a live stream from the Internet is
beirlg controlled, the variable may be only “Play, Stop”. When a local audio CD is being controlled, the varigble
may| bePlay, Stop, Pause, Seek, Next, Previous”. This information can be used, for example, to dynamically

1 Jicalal 1 vs Lt vs £
cnabdre-or-atsante Pray;StOp PatsCottton S CrC S O a SO e races

2.2.27.LastChange

This variable is used for eventing purposes to allow clients to receive meaningful event notifications whenever
the state of the AVTransport changes. Logically, it contains a list of pairs, one element being an AVTransport
instance ID and the second element the name and new value of the state variable for that instance. The format of
the LastChange state variable is defined in Section 5. For additional information, refer to the ‘LastChange’ state
variable defined in the RenderingControl service template.

2.2.28.A ARG TYPE SeekMode

This state variable is introduced to provide type information for the “seek mode” parameter in action “Seek”. It
indicates the allowed units in which the amount of seeking to be performed is specified. It can be specified as a
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time (relative or absolute), a count (relative or absolute), a track number, a tape-index (e.g., for tapes with a
indexing facility) or even a video frame. A device vendor is allowed to implement a subset of the allowed value
list of this state variable. Only value “TRACK_ NR’ is required.

2.2.29.A ARG TYPE SeekTarget

This state variable is introduced to provide type information for the “target” parameter in action “Seek”. It
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 must contains string representations of values of UPnP types ‘ui4’ (ABS_COUNT, REL COUNT,
TRACKINR TAPE-INDEX, TRAME);, time (ABS —TIME, REE_TIME) or flomt (CHANNEL TREQ; I
Hz)| Supported ranges of these integer, time or float values are device-dependent.

2.2.30.A ARG TYPE InstancelD

Thig§ state variable is introduced to provide type information for the “InstancelD” input parametér present in al
AVTransport actions. It identifies the virtual instance of the AVTransport service to which the action applies.|A
valifl InstancelD is obtained from a ‘factory’ method in the ConnectionManager service:’‘the
PrepareForConnection action.

—_—

If the device’s ConnectionManager does not implement the optional PrepareFetConnection action, special value
‘0’ may be used for the “InstancelD” input parameter. In such a case, the device implements a single static
AVTransport instance, and only 1 stream can be controlled and sent (or received) at any time.
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2.3. Eventing and Moderation

Table 2: Event Moderation

Variable Name Moderated Max Event | Logical Min Delta
Event Rate' Combination per Event?

TransportState NO NO

TransportStatus NO NO

PlaybackStorageMedium NO NO

PoskiblePlaybackStorageMedia NO NO

PoskibleRecordStorageMedia NO NO

CuryentPlayMode NO NO

TrahsportPlaySpeed NO NO

RecprdMediumWriteStatus NO NO

PoskibleRecordQualityModes NO NO

CuryentRecordQualityMode NO NO

NumberOfTracks NO NO

CuryentTrack NO NO

CuryentTrackDuration NO NO

CuryentMediaDuration NO NO

CuryentTrackURI NO NO

CuryentTrackMetaData NO NO

AVAransportURI NO NO

AVAQransportURIMetaData NO NO.

NextAVTransportURI NO NO

NextAVTransportURIMetaData NO NO

CuryentTransportActions NO NO

LasiChange YES YES 0.2

"Ddtermined by N, where Rate =(Event)/(N secs).

2 (N)) * (allowedValueRangé:Stép).

2.3.1. Event Model

Singe the AV Fransport Service supports multiple logical instances (via the InstancelD parameter included in

eaclp action);the traditional UPnP eventing model is unable to differentiate between multiple instances of the

samp state yariable. Therefore, the AVTransport Service event model defines a specialized state variable

(LagtChange) that is used exclusively for eventing individual state changes. In this model,the LastChange stafe

chatrge Tstheonty varrattetiat Tseventedusimg the stamdard 5 PP event mectamsmm—Attother state varmabtes,

except the “position” state variables listed below, are indirectly evented via the LastChange state variable.
(Note: A_ ARG TYPE state variables are not evented, either directly or indirectly.). More details about the
LastChange-based event mechanism can be found in the Event Model section of the RenderingControl service.

The AVTransport service contains various state variables that, during certain transport states, change almost
continiously. The following variables are thererefore not evented via LastChange:

e RelativeTimePosition
e  AbsoluteTimePosition

e RelativeCounterPosition
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e  AbsoluteCounterPosition

Each control point can poll for these values at a rate appropriate for their application, whenever they need to. For
example, a control point can invoke GetPositionInfo every second when the TransportState is PLAYING,
RECORDING or TRANSITIONING. This is more efficient and flexible than requiring event notifications to be

sent to all subscribing control points, in all cases.

2.4. Actions

SetAVTransportURI

Req. or Opt. d

SetNextAVTransportURI

GdtMedialnfo

GdtTransportlnfo

GdtPositionInfo

GdtDeviceCapabilities

GdtTransportSettings

Sepk
Nert

Previous

SelPlayMode

SefRecordQualityMode

GdtCurrentTransportActions

R
o
R
R
R
R
R
R
R
o
o
R
R
R
o
o
o

"R  Required, O = Optional, X-=Non-standard.

2.4.1. SetAVTransportURI

Thig action specifies the'URI of the resource to be controlled by the specified AVTransport instance. It is

recqmmended thatithe AVTransport service checks the MIME-type of the specified resource when executing

actipn. A contrelpoint can supply meta data associated with the specified resource, using a DIDL-Lite XML

fragiment (defined in the ContentDirectory service template), in parameter CurrentURIMetaData. If supported
the AV Transport, this meta data is stored in a state variable, and returned as output parameter as part of actio1
GetMedialnfo. If a control point does not want to use this feature it can supply NULL (empty string) for the

this

by

CurrcmtRIMeaData ParaIncier.
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2.4.1.1. . Arguments
Table 4: Arguments for SetAVTransportURI

Argument Direction relatedStateVariable

InstancelD IN A_ARG TYPE Instancel
D

CurrentURI IN AVTransportURI

C LLIDIAL 4T oo IA 41T, Ll IDIAL <. T
 — — —————————e———

=~

2.411.2. Dependency on State (if any)

2.411.3. Effect on State (if any).

Degending on the URI, the number of tracks available on this instance may have ‘changed. For example, if the
UR] points to a single audio file, state variable NumberOfTracks changes to {» However, if the URI points to fan
audjo playlist, state variable NumberOfTracks changes to the number of edtries in the playlist.

If tHe renderer fails to locate or download the resource at the URI the TransportState should change to
“STIOPPED”. If the current transport state is “PLAYING”, and it-would take a noticable amount of time befofe a
human user would actually see or hear the media at the new URT'playing, the AVTransport is allowed to
temporarily go to the “TRANSITIONING” state before going/back to “PLAYING”. This might be appropriafe,
for ¢xample, 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
casgs, this action does not change the transport state-0f-the specified instance.

2.4)1.4. Errors
rorCode  errorDescription | Description
40p Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.
714 Illegal MIME-type | The specified resource has a MIME-type which is not supported

by the AVTransport service

71p Geontent ‘BUSY” This indicates the resource is already being played by other means.
The actual implementation might detect through HTTP Busy, and
returns this error code.

71p Resource not found | The specified resource cannot be found in the network
71B Invalid InstancelD | The specified instancelD is invalid for this AVTransport.
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2.4.2. SetNextAVTransportURI

This action specifies the URI of the resource to be controlled when the playback of the current resource (set
earlier via SetAVTransportURI) finishes. This action allows a device to ‘prefetch’ the data to be played next, in
order to provide a seamless transition between resources. This type of prefetching or buffering is particularly
useful for protocol such as HTTP GET, 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.

A control point can supply meta data, using a DIDL-Lite XML fragment (defined in the ContentDirectory service
template), via parameter NextURIMetaData. If supported by the AVTransport, this meta data is stored in a state
varigbte; amd Tetured as omp Ut paraeter as part of action Getiviediatnfo T acomrot poimt does ot want touse

this|feature it can supply NULL (empty string) for the NextURIMetaData parameter.

2.412.1. Arguments

Table 5: Arguments for SetNextAVTransportURI

Argument Direction relatedStateVariable

InstancelD IN A ARG TYPE Instancel
D

NexyURI IN NextAVTransportURI

NextURIMetaData IN NextAVTransportURIMet
aData

2.4)2.2. Dependency on State (if any)

2.4)2.3. Effect on State (if any)

Thig action does not change the transport-state of the specified instance. In case that the next URI buffer exists
(e.g| a legal URI which will be rendered next has been located), when the playback of the current resource
finighes, state variable AVTransportURI changes to the value of state variable NextAVTransportURI. The sgme
holgs for AVTransportURIMetdData and NextAVTransportURI MetaData. The process repeats itself until thpre
is ng more URI to be rendered. , In such case, the state variable NextAVTransportURI will be set to NULL
(empty string).

If anp illegal URI is used/for the SetNextAVTransportURI, which is detected immediately, and most likely while
the gurrent URI issstill being rendered, the TransportState should be kept. After the current URI finishes playjing,
the fransition to that illegal URI cannot be made. and the TransportState should be set to “STOPPED”.

2.4)2.4« Errors
ErrorCode | errorDescription Description
402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.
714 Illegal MIME-type | The specified resource has a MIME-type which is not supported

by the AVTransport service

715 Content ‘BUSY” This indicates the resource is already being played by other means.
The actual implementation might detect through HTTP Busy, and
returns this error code.

716 Resource not found | The specified resource cannot be found in the network
718 Invalid InstanceID | The specified instancelD is invalid for this AVTransport.
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2.4.3. GetMedialnfo

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

2.4.3.1. Arguments
Table 6: Arguments for GetMedialnfo

Argument Direction relatedStateVariable

InstpmcetD 1 A ARG —TFTPE Instancert
D

Nrilacks our NumberOfTracks

MediaDuration ouT CurrentMeditiBuration

CuryentURI our AVTansportURI

CuryentURIMetaData our ‘AVTransportURIMetaDa
ta

NexyURI ouTr NextAVTransportURI

NextURIMetaData our NextAVTransportURIMet
aData

PlayMedium our PlaybackStorageMedium

RecprdMedium ouT RecordStorageMedium

WrileStatus our RecordMediumWriteStat
us

2.4)3.2. Dependency on' State (if any)

2.413.3. Effect.on State (if any)

2.413.4, Errors

ErrorCode | errorDescription Description
402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

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

2.4.4.1. Arguments

Table 7: Arguments for GetTransportinfo

Argument Direction relatedStateVariable

InstpmcetD 1 A ARG —TFTPE Instancert
D

CuryentTransportState our TransportState

CuryentTransportStatus our TransportStatirs

CuryentSpeed our TranspeovtPlaySpeed

2.444.2. Dependency on State (if any)

2.4\4.3. Effect on State (if any).

2.4)4.4. Errors
rorCode @ errorDescription Description
40p Invalid Args Couldberany of the following: not enough in args, too many in
args,\no in arg by that name, one or more in args are of the wrong
data type.

71B Invalid InstancelD~\{~The specified instancelD is invalid for this AVTransport.
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2.4.5. GetPositioninfo

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

2.4.5.1. Arguments

Table 8: Arguments for GetPositioninfo

Argument Direction relatedStateVariable
InstpmcetD 1 A ARG —TFTPE Instancert
D
Tragk our CurrentTrack
TragkDuration our CurrentTrackDuration
Tra¢kMetaData our CurréntPrackMetaData
TragkURI our CurrentTrackURI
RelTlime our RelativeTimePosition
Abs|lime ouT AbsoluteTimePosition
RelCount our RelativeCounterPosition
AbsCount oyT AbsoluteCounterPosition

Dependency on State (if any)
2.4)5.2. Effect on State (if any)

2.445.3. Errors

ErrorCode | errorDescription Description

40p Irivalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

718 Invalid InstanceID | The specified instancelD is invalid for this AVTransport.
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2.4.6. GetDeviceCapabilities

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

2.4.6.1. Arguments

Table 9: Arguments for GetDeviceCapabilities

Argument Direction relatedStateVariable

InstpmcetD 1 A ARG —TFTPE Instancert
D

PlayMedia our PossiblePlaybackStdrage
Media

RecMedia our PossibleRecdrdStorageM
edia

RecPualityModes our PossibleRecordQualityM
odes

2.416.2. Dependency on State (if any)

2.416.3. Effect on State (if any)

2.4)6.4. Errors
ErrorCode | errorDescription Description
40p Invalid Args Couldberany of the following: not enough in args, too many in
args,\no in arg by that name, one or more in args are of the wrong
data type.
71B Invalid InstancelD~\{~The specified instancelD is invalid for this AVTransport.

2.4.7. GetTransportSettings

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

2.447. L. \diguments

Tabte~t0Arguments for Get T rarnsSportSettings

Argument Direction relatedStateVariable

InstancelD IN A_ARG TYPE Instancel
D

PlayMode our CurrentPlayMode

RecQualityMode our CurrentRecordQualityM
ode
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7.2. Dependency on State (if any)
7.3. Effect on State (if any)

7.4. Errors

ErrorCode | errorDescription Description

402 Invalid Args Could be any of the following: not enough in args, too many in

args, no in arg by that name, one or more in args are of the wrong
data type.

71

J Invalid InstanceID | The specified instancelD is invalid for this AVTransport.

2.4
Thi
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.8. Stop

action stops the progression of the current resource that is associated with the specified instance.
itionally, it is recommended that the “output of the device” (defined below) should.chiange to something
r than the current snippet of resource. Although the exact nature of this change Vartes from device to dev
mmon behavior is to immediately cease all “output” from the device. Nevertheless, the exact behavior is
hed by the manufacturer of the device

some devices, the current position on the transport changes as a resulfofthe Stop action. This can be dete
ontrol points via event notification of CurrentTrack. Alternatively; a‘control point can poll using the
PositionInfo action.

tput of a device”: In this context, the term “output of the-deyice” (used above) has different semantics

dep
Me

113

ou

2.4

ending on the type of device that has implemented this ;A VTransport service. Some devices (e.g.
liaServer devices) “output” media content to the network while other devices (e.g. a MediaRenderer)
put” a visual and/or audio representation of medigscontent that was received from the network.

8.1. Arguments

ce,

Cted

Tabhle 11: Arguments for Stop
Direction relatedStateVariable
InstancelD IN A_ARG TYPE Instancel
D
2.4)8.2. Dependency on State (if any)
Thig actipiis allowed in all transport states except in state “NO_MEDIA PRESENT”.
2.4.8.3. Effect on State (if any)

Changes TransportState to “STOPPED”.
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2.4.8.4. Errors

ErrorCode | errorDescription Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

available transport state is not supported by this device.
705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices
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While this switch is ON, i.e., the transport is hold locked, the
device is guarded against operations such as accidental power on
when not in use, or interruption of play or record from accidental
pressing of a front panel button or a GUI button.)

718 Invalid InstanceID | The specified instancelD is invalid for this AVTranspott.

2.4.9. Play

Start playing the resource of the specified instance, at the specified speed, starting-at the current position,

accgrding to the current play mode. Keep playing until the resource ends or thetransport state is changed via
actipns Stop or Pause. The device should do a ‘best effort’ to match the speeified play speed. Actually supported
speg¢ds can be retrieved from the AllowedValueList of the TransportPlaySpeed state variable in the AVTransport
servlice description.

If np AVTransportURI is set, the resource being played is devicezdependent.

2.419.1. Arguments
Tahle 12: Arguments for Play

Argument Direction relatedStateVariable

InstancelD IN A_ARG TYPE Instancel
D

Spegd IN TransportPlaySpeed

2.419.2. Dependency on State (if any)

Thig action is.allowed in the “STOPPED”, “PLAYING”, and “PAUSED PLAYBACK?” transport states. In other
statgs the-action may fail with error code 701.

2.4.9.3. Effect on State (if any)

Changes TransportState to “PLAYING” and TransportPlaySpeed to normal speed in forward direction (“1”). If it
would take a noticable amount of time before a human user would actually see or hear the media playing, the
AVTransport is allowed to temporarily go to the “TRANSITIONING” state before going to “PLAYING”. This
might be appropriate, for example, for devices that need to start buffering or completely download the media
before playback can start.
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2.4.9.4. Errors

errorCode

errorDescription

Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device.
702 No contents The media does not contain any contents that can be played.
70 Read error 'The media cannot be read (e.g., because of dust or a scratch).
704 Format not The storage format of the currently loaded media is not supported
supported for for playback by this device.
playback
70p Transport is locked | The transport is “hold locked”. (Some portable mobile devices
have a small mechanical toggle switch called a “holdlock switch”.
While this switch is ON, i.e., the transport is held locked, the
device is guarded against operations such as‘aceidental power on
when not in use, or interruption of play of record from accidental
pressing of a front panel button or a GUI button.)
T1p Illegal MIME-type | The resource to be played has a MIME-type which is not
supported by the AVTransport s¢tvice
71p Content ‘BUSY” This indicates the resource i already being played by other means.
The actual implementation’might detect through HTTP Busy, and
returns this error code;
71p Resource not found | The resource to be'played cannot be found in the network
71 Play speed not The specified playback speed is not supported by the AVTransport
supported service.
71B Invalid InstancelD | The speg¢ified instancelD is invalid for this AVTransport.
2.4.10.Pause
Whle the device is in a playing state; €g. TransportState is “PLAYING?”, this action halts the progression of the
resqurce that is associated with the\specified instance Id. Any visual representation of the resource should rerpain
displlayed in a static manner (e.g.the last frame of video should remain displayed). Any audio representation of
the fesource should be muteds The difference between Pause() and Stop() is that Pause() MUST remain at thq
curient position within the)resource and the current resource must persist as describe above (e.g. the current
viddo resource continuies to be transmitted/displayed).
When the device/s recording, e.g., the TransportState is “RECORDING”, the device MUST maintain its currgent
recdqrding pesition, but does not accept any more data to record. Any data received after the Pause() action anfl
befqre thenext Record() action will be lost.

2.4.10.1. Arguments
Table 13: Arguments for Pause

relatedStateVariable

A ARG_TYPE Instancel
D

Direction

Argument
InstancelD IN

2.4.10.2.Dependency on State (if any)
This action is always allowed while playing or recording. In other cases, the action may fail with error code 701.
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2.4.

10.3.Effect on State (if any)

When recording, changes TransportState to “PAUSED RECORDING”. When playing, changes TransportState
to “PAUSED PLAYBACK?”. The Pause action does not operate as a toggle.

2.4.10.4. Errors
ErrorCode | errorDescription Description
402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
701 Transition not The immediate transition from current transport state to desired
available transport state is not supported by this device.
70p 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, i.e., 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 reeord from accidental
pressing of a front panel button or a GUI button.)
71B Invalid InstancelD | The specified instancelD is invalid foxthis AVTransport.
2.4.11.Record

Starft recording on the specified transport instance, at the current position on the media, according to the curre)

spe

ified recording quality, and return immediately. If AVTransportURI is set (differs from the empty string)

ther] that resource will be recorded. If no AVTransportURI i§ set’(equals the empty string), then the source of|

con

ent being recording is device dependent. In both cases,'whether the device outputs the resource to a scree

spedkers while recording is device dependent. If the device implementing the Record action also has a
ContentDirectory service, then recorded content will be added to this ContentDirectory in a device-dependent
way|. Specifically, there is no UPnP mechanism to Specify the location of the recorded content in the
ContentDirectory hierarchy. Arguments

Table 14: Arguments for Record

Direction relatedStateVariable
InstancelD IN A ARG TYPE Instancel
D

2.4)11.1.Dependency on State (if any)

Thi
acti

action is allewed in the “STOPPED” or “PAUSED_RECORDING” transport states. In other states the
n may fail with error code 701.

ntly

the
h or

2.4|11.2.Effect on State (if any)
Changes TransportState to “RECORDING”.
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errorDescription
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402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

available transport state is not supported by this device.
705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices
1 11 1 - 1+ 1 bl Had (13} 111 1 daladd
mave a sirialrimvveiialiivar L\Jéél\.« svvilvir valrivlu a HMUITU TUVN SWILIVIT .
While this switch is ON, i.e., 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.)
70p Write error The media cannot be written (e.g., because of dust or a‘Scratch)
7017 Media is protected | The media is write-protected or is of a not writable type.
or not writable

70B Format not The storage format of the currently loaded media is not supported
supported for for recording by this device.
recording

70p Media is full There is no free space left on the Toaded media.

718 Invalid InstanceID | The specified instancelD is ifivalid for this AVTransport.

2.4.12.Seek

Start seeking through the resource controlled by the specified instance - as fast as possible - to the specified tqrget
position. Unit value “TRACK_NR” indicates seekingto a particular track number. For tape-based media that|do
not pupport the notion of track (such as VCRs), Seek(*TRACK NR”,”1”) is equivalent to the common
“FagtReverse” VCR functionality. Special track mumber ‘0’ is used to indicate the end of the media, hence,
Seek(“TRACK _NR”,”0”) is equivalent to the'common “FastForward” VCR functionality.

-

2.4J12.1. Arguments

Table 15: Arguments for Seek

Argument Direction relatedStateVariable

InstgncelD IN A_ARG TYPE Instancel
D

Unil IN A_ARG_TYPE_SeekMod
e

Tarpet IN A ARG _TYPE SeekTarg

2.4.12.2.Dependency on State (if any)

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

2.4.12.3.Effect on State (if any)

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 event mechanism.
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2.4.12.4.Errors

errorCode @ errorDescription | Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

available transport state is not supported by this device.

705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices

(13} 111 1 ks 2

have-asmattmechanteat-toggle-switcheatted-a—hotdtockswiteh™
While this switch is ON, i.e., 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.)

71D Seek mode not The specified seek mode is not supported by the device,
supported
71 [llegal seek target The specified seek target is not specified in terms.of the seek
mode, or is not present on the media.
718 Invalid InstanceID | The specified instancelD is invalid for this-AVTransport.
2.4.13.Next
Corjvenient action to advance to the next track. This action is functignally equivalent to

See

K(TRACK NR,CurrentTrackNr+1). This action does not ‘cyele’ back to the first track.

2.4|13.1. Arguments
Table 16: Arguments for Next
Direction relatedStateVariable
InstancelD IN A_ARG _TYPE Instancel
D
2.413.2.Dependency on State (if any)

Thi
erro

2.4

Cha
reag
dete

action is allowed in the.STOPPED and PLAYING transport states, in other states the action may fail wit
r code 701.

13.3. Effect on State (if any)

nges TransportState to “TRANSITIONING” and then returns immediately. When the desired position is
hed, FransportState will return to the previous transport state (typically STOPPED). Note that it can be
cted thtough the event mechanism..
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2.4.13.4.Errors

errorCode @ errorDescription | Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

available transport state is not supported by this device.
705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices

1 11 1 M 1+ 1 bl Had [13) 111 1 wbalald
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While this switch is ON, i.e., 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| Illegal seek target The specified seek target is not specified in terms of the seek
mode, or is not present on the media.
71B Invalid InstancelD | The specified instancelD is invalid for this AV ransport.
2.414.Previous

Corjvenient action to advance to the previous track. This action is funetionally equivalent to
Seek(TRACK NR,CurrentTrackNr-1) . This action does not ‘cyéle’ back to the last track.

2.4|14.1. Arguments

Table 17: Arguments for Previous

Direction relatedStateVariable
InstgncelD IN A_ARG TYPE Instancel
D

2.4J14.2.Dependency on State (if any)

Thig action is allowed in th&:STOPPED and PLAYING transport states, in other states the action may fail with
error code 701.

2.4114.3.Effect on State (if any)

Chalnges TransportState to “TRANSITIONING” and then returns immediately. When the desired position is
readhed, TransportState will return to the previous transport state (typically STOPPED). Note that it can be
detdcted through the event mechanism..
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2.4.14.4.Errors

errorCode @ errorDescription | Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

available transport state is not supported by this device.
705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices

1 11 1 M 1+ 1 bl Had [13) 111 1 wbalald
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While this switch is ON, i.e., 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| Illegal seek target The specified seek target is not specified in terms of the seek
mode, or is not present on the media.
71B Invalid InstancelD | The specified instancelD is invalid for this AV ransport.
2.4.15.SetPlayMode

Setq the play mode of the specified AVTransport instance.

2.4|15.1. Arguments

Table 18: Arguments for SetPlayMode

Argument Direction relatedStateVariable

InstgncelD IN- A_ARG TYPE Instancel
D

NewPlayMode IN CurrentPlayMode

2.415.2.Dependency on State (if any)

2.415.3.Effecton State (if any)

Setq the play-mode of the specified instance to the specified value. A subsequent Play action for this instance fill
behfiveraecording to the set play mode.
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2.4.15.4.Errors

ErrorCode | errorDescription Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

supported
705 Transport is locked | The transport is “hold locked”. (Some portable mobile devices

have a small mechanical toggle switch called a “hold lock switch”.
While this switch is ON, i.e., the transport is hold locked, the
device is guarded against operations such as accidental power on
when not in use, or interruption of play or record from accidental
pressing of a front panel button or a GUI button.)

718 Invalid InstanceID | The specified instancelD is invalid for this AVTranspert:

2.4.16.SetRecordQualityMode
Setq the record quality mode of the specified AVTransport instance.

2.4]16.1. Arguments
Tabhle 19: Arguments for SetRecordQualitylMode

Argument Direction relatedStateVariable

InstancelD IN A_ARG TYPE Instancel
D

NewRecordQualityMode £\ CurrentRecordQualityM
ode

2.4J16.2.Dependency on State (if any)

2.416.3.Effect on Stdte (if any)

Setq CurrentRecerdQualityMode of the specified instance to the specified record quality mode. A subsequent
Recprd actionrwill behave according to the specified record quality mode. This action does not change any
ongping recordings.

2.4.16.4.Errors

ErrorCode | errorDescription Description

402 Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong
data type.

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

supported
718 Invalid InstanceID | The specified instancelD is invalid for this AVTransport.
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2.4.17.GetCurrentTransportActions

Returns the CurrentTransportActions state variable for the specified instance.

2.4.17.1. Arguments

Table 20: Arguments for GetCurrentTransportActions

Argument Direction relatedStateVariable

InstancelD IN A_ARG TYPE Instancel
D

Actions our CurrentTransportActions.

2.4J17.2.Dependency on State (if any)

2.417.3.Effect on State (if any)

2.4)17.4.Errors
rorCode  errorDescription Description
40p Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that hame, one or more in args are of the wrong
data type.
71B Invalid InstancelD | The specified instancelD is invalid for this AVTransport.

2.4.18.Common Error Codes

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

Table 21: Common-Error Codes

rorCode errorDescription | Description

40 Invalid Action No action by that name at this service.

40p Invalid Args Could be any of the following: not enough in args, too many in
args, no in arg by that name, one or more in args are of the wrong

data tuna

ottty peoT

404 Invalid Var No state variable by that name at this service.

501 Action Failed May be returned in current state of service prevents invoking that
action.

600-699 Common action errors. Defined by UPnP Forum Technical
Committee.

701-799 Common action errors defined by the UPnP Forum working
committees.

800-899 (Specified by UPnP vendor.)
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2.5. Theory of Operation

2.5.1. TransportState Control

The main functionality of this service is control over the TransportState variable. A state machine depicting the
relations between AVTransport actions and TransportState values is shown below. In case of any contradictions
with the text in the descriptions of the individual actions, the text must be considered normative.
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no media
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Seek, Next, v SetAVTURI
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SetAVTURI stoppe
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transitioning wft o SetAVTURI SetAVTURI
Seek, Next, Previous, playing recoQ
SetAVTURI Play w/ 1 y
new speed Play Pause Record
Pause
A
paused play ijd_rec

pped” value.

succeed, and a control poi

implementation.

Figure 1: TransportState transitions - INFORMATIVE

but the AVTransport service

simply

Stop ‘er
‘end of media’ of
SetAVTURI erro

e that the Stop action_is allowed in all states except “no media present”, and returns the TransportState to

state machin€shows the ‘minimal’ number of transitions that an AVTransport implementation mus¢
ement. In.addition, any device vendor is allowed to implement more transitions such as, for example, dirg
h recording to playing mode. For example, nothing prevents a control point from giving a play command

s

ctly

doesn't require this transition to work, and is allowed t4

nt should only attempt the action if it has specific knowledge of that vendor’s

Besides restrictions on state transitions that are inherent to the device, there might also be additional restrictions
depending on the content whose playback or recording is being controlled. For example, a “live” stream coming

from a broadcast tuner or Internet Radio station cannot be paused. To assist control points that want to reflect

these restrictions in their user interface, an action is defined to return the currently available transport-changing
actions — GetCurrentTransportActions — as a comma-separated list of action names. If a control point invokes a
transport state changing action that is not in the list returned by GetCurrentTransportActions, a device will return
error code 701 ('Transition not available').
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2.5.2. Transport Settings

Besides control over the transport state, the AVTransport also allows control over various settings related to
playback and control. These settings, such as play mode, record mode and record quality mode only take effect

on subsequent Play or Record actions. In other words, they do not change the behavior on any ongoing playback
or record ‘session’.

2.5.3. Navigation

The

AVTransport allows two types of navigation through the media:

[ )
Bot

Play
incl

The
For
the

Ad
retr

Bodkmarking functionality could be implemented by a control pdint depending on the seek modes supported

the
throj

2.5

Uni
chat
text

Eve
resg
resg

navigation while producing audio and/or video: this is called ‘playing’.
navigation while muting audio and/or video: this is called ‘seeking’
I types of navigation are common in the AV domain, both for audio only and for audio/videomedia.

ing is allowed at various speeds. A device is required to implement normal speed (x1). Other speeds,
1ding ‘negative speeds’ (reverse direction) are optional.

Seek action is very generic and allows a control point to specify a seek operation)in’ various ‘dimensions’
example, a control point may instruct a device to position itself 30 seconds fiom the current position (usif
‘RELATIVE_TIME” seek mode) or to go to track number 12 (using the {TRACK_ NR” seek mode).

pvice does not need to implement all seek modes described in this template (actual supported modes can Y
eved from the allowed value list of variable A ARG TYPE SeekMuode).

levice. Action GetPositionInfo can be used to capture a position on the media, which can be revisited lat)
ugh action Seek.

4. AVTransportURI Concept

form Resource Identifiers (URIs) are the Internet standard for resource identification. URIs are simply
acter strings which identify abstract or physical resources. The complete URI definition is available in thg
Uniform Resource Identifiers (URL)Generic Syntax, RFC 2396 (http://www.ietf.org/rfc/rfc2396.txt).

I'y resource that can be played ot tecorded via an AVTransport will be modeled in the URI syntax. These
urces may be ‘atomic’ resources such as a file containing a song, or may be ‘non-automic’ or ‘collection’
urces. An example of the latter is an audio playlist, an audio CD or the channel-list in a tuner.

Ide

the gxisting Internet stanidard. Second, using URISs for all resources (regardless of transport medium, transport
schg¢me, or content-type) unifies the handling for all types of resources which allows for cleaner, more obviouj
APIk. Furthermofe; using URIs provides extensibility for any transport media or content types. Finally,

appg¢nding query strings to URIs allows the ability to pass variables into a dynamically created resource. The

basi

tifying all resources a§ URIs provides many advantages. First, using URIs for resource identification foll

format-is as follows:

[scheme] : //[host]: [port]l/[pathl?[guery string]l

Py

WS

172}

The table below lists how the protocollnfo definitions from the ConnectionManager specification relate to valid
URLs. The annex provides a more detailed explanation per protocol.
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Table 22: Allowed AVTransportURIs

Protocolinfo URI Scheme Reference

http-get http Section A.1
rtsp-rtp-udp rtsp Section A.2
internal file Section A.3
iedsIB883 IVENJOTr -Specitic> Section A4
«rggistered ICANN domain «Vendor-specific» Section A.5
name of wvendors»

2.5
Via
resd
con

resd
Con

Ong

poi
may]
entr]
AV
are
dep

In a

The]
disg
“tral
ma

.5. AVTransport Abstraction

the SetAVTransportURI action an AVTransport service instance is ‘bound’ te-a ¢ontent resource. Conten

urces are exposed by the ContentDirectory service. A content resource can/iepresent a single atomic piecg

ent (e.g., a single song), or a collection of contents (e.g., a CD disc or playlist). The types of content
urces that can be sent or received by a device are exposed by the GetProtocollnfo action of the device’s
nectionManager service.

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

of t:lacks. This sequence can then be navigated via actions Seek, Next and Previous. For example, a resource
ting to a single audio song is mapped to 1 track, while.a reésource pointing to some audio playlist format if

ped to a sequence of tracks where each playlist entry. fiaps to a single track. In case of ‘embedded’ playlj
es are mapped to tracks using a ‘depth-first’ traversal. Playlist entries that cannot be handled by the
[ransport (e.g., unknown audio formats, etc.), should be skipped by the AVTransport. Whether those entr
pliminated immediately (not included in the number of tracks) or immediately before playback, is device-
endent.

idition, an AVTransport might provide other means of navigation, such as time-based seeking.

AVTransport abstracts and minimizes the differences between various specific transport media such as ta
s and solid-state media. Thetables below gives an overview on how generic AVTransport concepts such
bk and “next” and ‘previous™actions apply to certain specific types of AVTransportURIs. The precise
ping is implementation-dependent.

AV
por

I'rans | Track Number of Tracks Current track = Next/Prev actions
tURI concept duration

(in normal PlayMode)

of

pes,
H

Audio CD)| 1 track all tracks on the CD duration of next or previous track on the CD.
track
Audio CD | 1 track all tracks of all CDs in duration of next or previous track on the CD,
Changer the CD changer track also transition to previous or next
combined CD in the changer if current track
is the first or last one on the
current disc.
Audio I entry in | all entries of the duration of the | next or previous entry in the
Playlist a playlist | playlist, including playlist entry playlist.; in case of ‘embedded’
entries of ‘embedded’ playlists, navigate using a ‘depth-
(HDD/Sol playlists first’ traversal.
idState-
based
player)
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Video 1 chapter | all chapters on the duration of next or previous chapter on the
DVD- DVD-Volume chapter DVD.
Volume
Video 1 volume | all volume’s of all DVD | duration of next or previous volume on the
DVD discs in the DVD volume DVD, also transition to previous
Changer changer combined or next DVD in the changer if
current volume is the first or last
one on the current disc.
VCR all 1 tape-length, or | no effect
(Tape) content 0 if the tape-
on the length is
tape unknown
List- 1 video all video channels or 0 next or previous video chahnel or
based channel radio stations of the radio station in the list.;Jn case of
Tuner orl tuner channel list major channels containing minor
radio channels, use a-‘depth-first’
station traversal.
Frefjuenc | 1 number of selectable 0 incremént or decrement frequency
y-based frequenc | frequencies by deyice-dependent amount
Turjer y
PVR - 1 video all live video channels 0 next of previous video channel in
Turer channel of the PVR the list. In case of major channels
subpystem containing minor channels, use a
‘depth-first’ traversal.
PVR - 1 all programs of the duration of the | next or previous program in the
Coljection | program | PVR-store program collection.
of Stored
programs
PVR - 1 1 duration of the | no effect
Single program program
Stored
program
EPF 1 image all'files of the slide display time of | next of previous slide in a slide
show the slide in the | show.
slide show
Figure 2: Example mappings of resources type to track sequences

The Type of resource (audio, video, image, etc.) and storage media typically alfect the way the resource can be
searched (seek modes), trick/play modes, and whether pausing is possible. The table below gives examples for a
number of resource types.
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Pausing
possible

Audio CD TRACK NR NORMAL, SHUFFLE, yes
REPEAT_ONE,
REPEAT_ALL,
RANDOM, DIRECT 1,
INTRO
Audio CD TRACK NR NORMAL, SHUFFLE, yes
Chgnger REPEAT ONE,
REPEAT_ALL,
RANDOM, DIRECT 1,
INTRO
Audio Playlist | TRACK NR NORMAL, SHUFFLE, yes
REPEAT_ONE,
(HDD/SolidSt REPEAT ALL,
ate-based RANDOM, DIRECT 1,
player) INTRO
Video DVD- TRACK NR, NORMAL yes
Volpme FRAME
Vidko DVD TRACK NR, NORMAL yes
Chgnger FRAME
VCR (Tape) TRACK NR, NORMAL yes
ABS _TIME,
REL_TIME,
ABS COUNT,
REL_COUNT,
TAPE INDEX,
FRAME
List-based TRACK NR NORMAL no
Tuner
Frefjuency- TRACK WK NORMAL no
bas¢d Tuner
PVR — Tuner | TRACK NR, NORMAL yes
subpystem ABS TIME,
REL TIME,
FRAME
PVR TRACK NR, NORMAL yes
Collection of ABS_TIME,
Stored REL TIME, FRAME
programs
PVR - Stored | TRACK NR, NORMAL yes
program ABS TIME,
REL _TIME, FRAME
EPF TRACK NR, NORMAL, SHUFFLE, yes
ABS TIME REPEAT ONE,
REPEAT_ALL,
RANDOM, DIRECT 1

Figure 3: Example seek modes, play modes and transport actions, per resource type
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2.5.6. Supporting multiple virtual Transports

The UPnP Device Architecture v1.0 requires the number of service instances in a device to be static. In certain
cases it is desirable for devices to offer a dynamic number of “virtual’ service instances. A control point should
be able to control and receive events from each virtual instance individually.

In the AVTransport service case, some devices will be able to serve content to a number of clients
simultaneously. For these ‘media server’ devices, the actual number of clients, typically renderer or
recording/dubbing devices, may be fairly large, and not statically known. This service is applicable for these
types of devices, as well as traditional — more static — types of devices.

A g snerie-strateav to-achieve this is-as follows:
oJ

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

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

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

e Add to all actions of the service definition an input parameter that holds'the virtual instance identifief to
which the action applies.

o All actions in the AVTransport service, such as Play,.Stop, Pause, have as first parameter af
input parameter of type ui4 that identifies the instange.

e Add an evented state variable (in this case “LastChange?) to the service that holds both the instance
identifier and the name and value of the latest state €hange of this instance. All other variable are nof
evented.

e Define a ‘factory’ method, in the same servié&or in a related service, that a control point can call to
obtain a ‘fresh’ instance identifier. This factory method shall return an error or null instance identifigr
when no instances are available anymore.

o For AVTransport, ConnectionManager::PrepareForConnection serves as the factory method
for obtaining a fresh instance identifier for AVTransport. In case the factory method is not
present, reserved instance id ‘0’ can be used.

e Optionally, define a ‘cléanup’ method via which a control point can indicate that the obtained instan¢e
id will no longer be'used, and can be reused for allocation to other control points. To accommodate fhe
situation wherd a control point leaves the UPnP network before calling the ‘cleanup’ action, there nepds
to be an automatic cleanup mechanism implemented by the device as well. This mechanism will be
device- ormaybe even vendor-specific, and needs to be described in the device template.

o/ For AVTransport, ConnectionManager::ConnectionComplete serves as the factory method for
releasing an instance identifier for AVTransport.

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

o For AVTransport, ConnectionManager::GetCurrentConnectionIDs and
ConnectionManager::GetCurrentConnectionInfo are used for this purpose.

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

To make a service that has been parameterized by instance identifiers also usable in a context (device) where no
factory and cleanup actions are applicable, one or more fixed instance identifier values can be defined that a
control point can directly pass in to the service actions. In the AVTransport case, special instance identifier value
‘0’ has been defined for this purpose. The device template using such a static mechanism should describe the
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semantics of that single virtual instance. For example, a vendor-specific device type that does not implement a
MediaServer device but only an AVTransport service can be controlled by a control point via, for example,
AVTransport::Play(0), AVTransport::Stop(0), etc..

2.5.7. Playlist Playback

An important use of this service will be to control playback of an (audio) playlist. In this case, the URI of the
playlist file should be bound to the AVTransport instance via SetAVTransportURI. The playlist itself only needs
to be processed by the AVTransport implementation on the renderer device, the control point itself does not need
to understand or parse the playlist file. Song after song of the playlist can be played without any operation

reqyired by the comrot poimt; for exampte; the Comtrot point Ty pOWeT GOWIT, TOIMTOT SOITE OteT 0evices O |
leavle the house, without affecting the playlist playback.

When a control point has a display and wants to show meta data of the currently playing resource it can:
e subscribe to AVTransport events so it always knows the current transport state and track informatiop

e use CurrentTrackURI to obtain meta of the currently playing track via the Searchraction of the
ContentDirectory service

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

Whether an AVTransport implementation can deal with relative URLs thatmay be present inside a playlist file is
dev]ce dependent.
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3. XML Service Description

<?xml version="1.0"7?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersions>

<major>l</majors>

<minor>0</minors>
</specVersions>
<actionList>

<action>

name QprAVTrnnqpnrrﬂPT /name

<argumentList>
<argument >
<name>InstancelID</name>
<directions>in</directions>
<r¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariable
</argument >
<argument >
<name>CurrentURI</names>
<direction>in</direction>
<rglatedStateVariable>AVTransportURI</relatedStateVariable>
</argument >
<argument >
<name>CurrentURIMetaData</names
<direction>in</direction>
<rglatedStateVariable>AVTransportURIMetaData</telatedStateVariable>
</argument >
</argumentList>
</action>
<action>
<name>SetNextAVTransportURI</name>
<argumentList>
<argument >
<names>Instance¥D</name>
<directionsin</direction>
<rg¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
<argument >
<name>NextURI</name>
<dixection>in</direction>
<rglatedStateVariable>NextAVTransportURI</relatedStateVariables>
</axgument >
£argument >
<name>NextURIMetaData</name>
<direction>in</direction>
<rglatedStateVariable>NextAVTransportURIMetaData</relatedStatevVariable>
</argument >
</argumentList>
< /action>
<action>

namesCatrMadioInf /name
7

<argumentList>
<argument >
<names>InstanceID</names>
<direction>in</direction>
<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
<argument >
<name>NrTracks</name>
<directions>out</direction>
<relatedStateVariable>NumberOfTracks</relatedStateVariable>
</argument >
<argument>
<name>MediaDuration</name>
<directions>out</direction>
<relatedStateVariable>CurrentMediaDuration</relatedStateVariable>
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</argument >
<argument >
<name>CurrentURI</name>
<directionsout</directions>
<relatedStateVariable>AVTransportURI</relatedStateVariable>
</argument >
<argument >
<name>CurrentURIMetaData</name>
<directionsout</directions>
<relatedStateVariable>AVTransportURIMetaData</relatedStateVariable>
</argument >
<argument >
<name>NextURI</name>
<directionsout</directions>
<rglatedStateVariable>NextAVTransportURI</relatedStateVariables>
</argument >
<argument >
<name>NextURIMetaData</names
<directions>out</direction>
<rglatedStateVariable>NextAVTransportURIMetaData</relatedStakeVariable>
</argument >
<argument >
<name>PlayMedium</name>
<directions>out</direction>
<rglatedStateVariable>PlaybackStorageMedium</relatedStateVariable>
</argument >
<argument >
<names>RecordMedium</name>
<directions>out</directi®n>
<rglatedStateVariable>RecordStorageMediumé/relatedStatevVariables>
</argument >
<argument >
<names>WriteStatus<s/names>
<directionsout<s/direction>
<rglatedStateVariable>RecordMediumWriteStatus</relatedStatevVariable>
</argument >
</argumentList>
</action>
<action>
<name>GetTransportInfo</name>
<argument List’>
<argument >
<names>InstanceID</names>
<direction>in</direction>
<rg¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
<argument >
<name>CurrentTransportState</name>
<directions>out</direction>
<rglatEdStateVariable>TransportState</relatedStatevVariable>
</argument >
argument >
<name>CurrentTransportStatus</name>
<directions>out</direction>
<relatedStateVariable>TransportStatus</relatedStatevVariables>
</argument >
<argument >
<name>CurrentSpeed</name>
<directions>out</direction>
<relatedStateVariable>TransportPlaySpeed</relatedStatevVariables>
</argument >
</argumentList>
</action>
<action>
<name>GetPositionInfo</names>
<argumentList>
<argument>
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<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariables>
</argument >
<argument >
<name>Track</names>
<direction>out</direction>
<relatedStateVariable>CurrentTrack</relatedStateVariable>
</argument >
<argument >
<name>TrackDuration</names
<direction>out</direction>
<rglatedStateVariables>CurrentTrackDuration</relatedStateVariables>
</argument >
<argument >
<name>TrackMetaData</name>
<directionsout</directions>
<rglatedStateVariable>CurrentTrackMetaData</relatedStateVariables
</argument >
<argument >
<name>TrackURI</names>
<directions>out</direction>
<rglatedStateVariable>CurrentTrackURI</relatedStatevVariable>
</argument >
<argument >
<name>RelTime</name>
<directions>out</direction>
<rg@latedStateVariable>RelativeTimePosition</relatedStatevVariables>
</argument >
<argument >
<name>AbsTime</name>
<direction>out</dixection>
<rglatedStateVariable>AbsoluteTimePosition</relatedStateVariables>
</argument >
<argument >
<name>RelCoulit</names>
<directions@ut</direction>
<rglatedStateVariable>RelativéCounterPosition</relatedStatevVariable>
</argument
<arguments
<pame>AbsCount</names>
<direction>out</direction>
<rglatedStateVariable>AbsoluteCounterPosition</relatedStatevVariable>
</argument >
</argumentList>
</actdon>
<action>
<name>GetDeviceCapabilities</name>
<argumentList>
<argument >
<names>InstanceID</name>
direction>in</direction>
<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
<argument >
<name>PlayMedia</name>
<directions>out</direction>
<relatedStateVariable>PossiblePlaybackStorageMedia</relatedStateVariable>
</argument >
<argument >
<name>RecMedia</name>
<directions>out</direction>
<relatedStateVariable>PossibleRecordStorageMedia</relatedStatevVariable>
</argument >
<argument>
<name>RecQualityModes</name>
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<directionsout</directions>
<relatedStateVariable>PossibleRecordQualityModes</relatedStateVariable>
</argument >
</argumentList>
</action>
<action>
<name>GetTransportSettings</name>
<argumentList>
<argument >
<name>InstanceID</name>
<directions>in</directions>
<relatedStateVariable>A ARG TYPE InstancelD</relatedStateVariable>
</argument >
<argument >
<name>PlayMode</name>
<directionsout</directions>
<rglatedStateVariable>CurrentPlayMode</relatedStateVariables>
</argument >
<argument >
<name>RecQualityMode</name>
<directions>out</direction>
<rglatedStateVariable>CurrentRecordQualityMode</relatedStateVariables>
</argument >
</argumentList>
</actions>
<action>
<name>Stop</name>
<argumentList>
<argument >
<names>InstanceID</namés
<direction>in</directdon>
<r¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariables>
</argument >
</argumentList>
</action>
<action>
<name>Play</name>
<argumentList>
<argument >
<namesinstanceID</names>
<direction>in</direction>
<rg¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
<gdrgument >
<name>Speed</name>
<direction>in</direction>
<rglatedStateéVariable>TransportPlaySpeed</relatedStatevVariables>
</argument >
</argumentList>
</action>
<action>
name>Pause /name >
<argumentList>
<argument >
<names>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
</argumentList>
</action>
<action>
<name>Record</name>
<argumentList>
<argument>
<name>InstanceID</name>
<direction>in</directions
<relatedStateVariable>A ARG TYPE InstancelD</relatedStateVariablesx
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</argument >
</argumentList>
</action>
<action>
<name>Seek</names>
<argumentLists>
<argument >
<name>InstanceID</name>
<directions>in</directions>
<relatedStateVariable>A ARG TYPE InstanceID</relatedStateVariables>
</argument >
<argument >

<name>Unit</names>
<directions>in</directions>
<r¢latedStateVariable>A ARG TYPE SeekMode</relatedStateVariables>
</argument >
<argument >
<name>Target</name>
<directions>in</directions>
<rdlatedStateVariable>A ARG TYPE SeekTarget</relatedStatevaniable>
</argument >
</argumentList>
</actions>
<action>
<name>Next</name>
<argumentList>
<argument >
<names>InstanceID</names>
<direction>in</directiofis
<r¢latedStateVariable>A ARG TYPE InstancelDz/relatedStateVariables>
</argument >
</argumentList>
</action>
<action>
<names>Previous</names
<argumentList>
<argument >
<name>InstanceID</name>
<direction>in</direction>
<rg¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariables>
</argumerit >
</argumentlist>
</action>
<action>
<name>SetPlayMode</name>
<argumentList>
<argument >
<names>InstanceID</name>
<direction>in</direction>
<rglatE€dStatevVariable>A ARG TYPE InstanceID</relatedStateVariable>
</argument >
argument >

<name>NewPlayMode</name>
<direction>in</direction>
<relatedStateVariable>CurrentPlayMode</relatedStateVariables>
</argument >
</argumentList>
</action>
<action>
<name>SetRecordQualityMode</name>
<argumentList>
<argument >
<name>InstanceID</name>
<direction>in</directions
<relatedStateVariable>A ARG TYPE InstancelD</relatedStateVariablex
</argument >
<argument >
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<name>NewRecordQualityMode</name>
<direction>in</direction>
<relatedStateVariable>CurrentRecordQualityMode</relatedStateVariables>
</argument >
</argumentList>
</action>

<action>
<name>GetCurrentTransportActions</name>
<argumentList>
<argument >
<name>InstancelID</name>
<directionsin</directions>
<r¢latedStateVariable>A ARG TYPE InstanceID</relatedStateVariables>
</argument >
<argument >
<name>Actions</names
<directionsout</directions>
<rglatedStateVariable>CurrentTransportActions</relatedStateVaxiable>
</argument >
</argumentList>
</actions>
</actionList>
<serviceStateTable>
<stateVariable sendEvents="no">
<name>TransportState</name>
<dataType>string</dataType>
<allowedValuelList>
<allowedValue>STOPPED</alloWwedValues>
<allowedValue>PAUSED_PLAYBACK</allowedValue>
<allowedValue>PAUSED_RECORDING</allowedValue>
<allowedValue>PLAYING< fallowedValues>
<allowedValue>RECORDING</allowedValues>
<allowedValue>TRANSITIIONING</allowedValues>
<allowedValue>NO MEDIA PRESENT</allowedValues>
</allowedValueList>
</stateVariables>
<stateVariable sendEvénts="no">
<name>TransportStatus</name>
<dataType>string</dataType>
<allowedValuéList>
<allowedValue>0K</allowedValue>
<allowedValue>ERROR OCCURRED</allowedValue>
<allowedValues> vendor-defined </allowedValues>
</altewedvValuelList>
</stateVariables>
<stateVariable sendEvents="no">
<name>PlaybackStorageMedium</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>UNKNOWN</allowedValue>
allowedValuiesDV</allowedValluies
<allowedValue>MINI-DV</allowedValues>
<allowedValue>VHS</allowedValue>
<allowedValue>W-VHS</allowedValue>
<allowedValue>S-VHS</allowedValue>
<allowedValue>D-VHS</allowedValue>
<allowedValue>VHSC</allowedValue>
<allowedValue>VIDEO8</allowedValues>
<allowedValue>HI8</allowedValue>
<allowedValue>CD-ROM</allowedValue>
<allowedValue>CD-DA</allowedValue>
<allowedValue>CD-R</allowedValue>
<allowedValue>CD-RW</allowedValue>
<allowedValue>VIDEO-CD</allowedValues>
<allowedValue>SACD</allowedValue>
<allowedValue>MD-AUDIO</allowedValues>
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<allowedValue>MD-PICTURE</allowedValue>
<allowedValue>DVD-ROM</allowedValue>
<allowedValue>DVD-VIDEO</allowedValue>
<allowedValue>DVD-R</allowedValue>
<allowedValue>DVD+RW</allowedValue>
<allowedValue>DVD-RW</allowedValue>
<allowedValue>DVD-RAM</allowedValue>
<allowedValue>DVD-AUDIO</allowedValue>
<allowedValue>DAT</allowedValues>
<allowedValue>LD</allowedValues>
<allowedValue>HDD</allowedValues>
<allowedValue>MICRO-MV</allowedValue>

<st

<allowedValue>NETWORK</allowedValue>
<allowedValue>NONE</allowedValues>
<allowedValue>NOT IMPLEMENTED</allowedValuex>
<allowedValue> vendor-defined </allowedValue>

</allowedValueList>

</stateVariables>
ateVariable sendEvents="no">

<name>RecordStorageMedium</name>

<dataType>string</dataType>

<allowedValuelList>
<allowedValue>UNKNOWN</allowedValues>
<allowedValue>DV</allowedValues>
<allowedValue>MINI-DV</allowedValues
<allowedValue>VHS</allowedValue>
<allowedValue>W-VHS</allowedVadlues
<allowedValue>S-VHS</allowedValue>
<allowedValue>D-VHS</allowe@Walue>
<allowedValue>VHSC</allowédValue>
<allowedValue>VIDEO8</allowedValues>
<allowedValue>HI8</allowedValue>
<allowedValue>CD-ROM< Ad1llowedValues>
<allowedValue>CD-DA<allowedValue>
<allowedValue>CD-R</allowedValue>
<allowedValue>CBsRW</allowedValue>
<allowedValuesVIDEO-CD</allowedValues>
<allowedValue>SACD</allowedValue>
<allowedvValue>MD-AUDIO</allowedValues>
<allowedValue>MD-PICTURE</allowedValue>
<allowedValue>DVD-ROM</allowedValues>
<allowedValue>DVD-VIDEO</allowedValue>
<allowedValue>DVD-R</allowedValue>
<allowedValue>DVD+RW</allowedValue>
zallowedValue>DVD-RW</allowedValue>
<allowedValue>DVD-RAM</allowedValues>
<allowedValue>DVD-AUDIO</allowedValue>
<allowedValue>DAT</allowedValue>
<allowedValues>LD</allowedValue>
<allowedValue>HDD</allowedValue>
<allowedValue>MICRO-MV</allowedValues>
allowedValiie>sNETHWORK</allowedValues

<allowedValue>NONE</allowedValue>
<allowedValue>NOT IMPLEMENTED</allowedValuex>
<allowedValue> vendor-defined </allowedValues>
</allowedValueList>
</stateVariables>
<stateVariable sendEvents="no">
<name>PossiblePlaybackStorageMedia</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>PossibleRecordStorageMedia</name>
<dataType>string</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>CurrentPlayMode</name>
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<dataType>string</dataType>
<allowedValuelList>
<allowedValue>NORMAL</allowedValue>
<allowedValue>SHUFFLE</allowedValue>
<allowedValue>REPEAT ONE</allowedValuex>
<allowedValue>REPEAT ALL</allowedValuex>
<allowedValue>RANDOM</allowedValue>
<allowedValue>DIRECT 1l</allowedvValuex>
<allowedValue>INTRO</allowedValue>
</allowedValueList>
<defaultValue>NORMAL</defaultValue>
</stateVariable>

<stateVariable sendEvents="no">
<name>TransportPlaySpeed</name>
<dataType>string</dataType>
<allowedValuelList>
<allowedValues>l</allowedValues>
<allowedValue> vendor-defined </allowedValues>
</allowedValueList>
</stateVariables>
<stateVariable sendEvents="no">
<names>RecordMediumWriteStatus</names>
<dataType>string</dataType>
<allowedValuelList>
<allowedValue>WRITABLE</allowedValue>
<allowedValue>PROTECTED</allowedNalte>
<allowedValue>NOT WRITABLE</aldowedvValuex>
<allowedValue>UNKNOWN</allowedValue>
<allowedValue>NOT_IMPLEMENTED</allowedValue>
</allowedValueList>
</stateVariables>
<stateVariable sendEvents="no"x
<name>CurrentRecordQualityMode</name>
<dataType>string</datalype>
<allowedvalueList>
<allowedValue>0:EP</allowedValue>
<allowedValuex»1“LP</allowedValue>
<allowedValues>2:SP</allowedValue>
<allowedvValue>0:BASIC</allowedValues>
<allowedVglue>1:MEDIUM</allowedValue>
<allowedValue>2:HIGH</allowedValue>
<allowedValue>NOT_IMPLEMENTED</allowedValue>
<allowedValue> vendor-defined </allowedValues>
</alrewedValueList>
</stateVariables>
<stateVariable sendEvents="no">
<name>PossibleRecordQualityModes</name>
<dataType>string</dataType>
s/stateVariable>
<stateVariable sendEvents="no">
<name>NumberOfTracks</name>

Hni—n"l"ype;]]j Ao /data ypes
<allowedValueRange>
<minimum>0</minimums>
<maximum> vendor-defined </maximums>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
<name>CurrentTrack</name>
<dataType>ui4</dataType>
<allowedValueRange>
<minimum>0</minimums>
<maximum> vendor-defined </maximums>
<step>1l</step>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
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