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Foreword

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

or
co

go

;dlliLdLiUll Lo dEdl Wil,}l pdl LiLuldl flt!ldb Uf LUthliLdl dLLiViLy. ISG dllL‘l IEC LCthli
mmittees collaborate in fields of mutual interest. Other international organizatio
vernmental and non-governmental, in liaison with ISO and IEC, also take past.in {

waqrk. In the field of information technology, ISO and IEC have established a joint techni

Cco

mmittee, ISO/IEC JTC 1.

Thle procedures used to develop this document and those intended- for its furth
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Introduction

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

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

1. In

Intel Corporation has informed IEC and ISO that it has patent applications or granted'patenfs.
Information may be obtained from:

Intel Corporation

Standards Licensing Department
52Pp0 NE Elam Young Parkway
M$: JFS-98

USA — Hillsboro, Oregon 97124

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

61P1499 / US; 6687755 / US; 6910068 / US; 7130895 US; 6725281 / US; 7089307 / US;
7069312 / US; 10/783 524 /US

Information may be obtained from:

Migrosoft Corporation
Orle Microsoft Way
UJA - Redmond WA 98052

Phiilips International B.V. has informed IEC and ISO that it has patent applications or granied
patents.

Information may be obtained.from:

Phiilips International BV: — IP&S

HiJ;h Tech campus, building 44 3A21

NLU — 5656 Eindhoven

NXP B.V. (NL)has informed IEC and ISO that it has patent applications or granted patents.

Information-may be obtained from:

NXPB.V. (NL)
H|gh Tech campus 80

NL — 5656 AG Eindhoven

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

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

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

or

5956 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
Information may be obtained from:
Hewlett Packard Company

1501 Page Mill Road
USA — Palo Alto, CA 94304

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

Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.
41p Maetan-3 Dong, Yeongtang-Gu,
KR — Suwon City 443-742

Huawei Technologies Co., Ltd. has informed IEC and ISO that it"has patent applications
granted patents.

Information may be obtained from:

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

Qyalcomm Incorporated has informed IEC and-lSO that it has patent applications or grant
patents.

Information may be obtained from:

Qyalcomm Incorporated
575 Morehouse Drive
Saln Diego, CA — USA 92121

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

Information may belobtained from:

Telecom Italia.Sip.A.
Via Reiss Romoli, 274
Turin - Italy 10148

Ci

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

Information may be obtained from:

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

or

or

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

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

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

UPNP Document Title
UPNP Device Architecture 1.0

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

UPnP Device Architecture Version 1.0

ISO/IEC 29341-1:2011

c ccccccccccccoccoccoccoccoccoccocccoccoccoccoccoccccc

nP Device Architecture 1.1

nP Device Architecture 2.0

nP Basic:1 Device

nP AV Architecture:1

nP AV Architecture:1

nP AVTransport:1 Service

nP ConnectionManager:1 Service

nP ContentDirectory:1 Service

nP RenderingControl:1 Service

nP MediaRenderer:1 Device

nP MediaRenderer:2 Device

nP MediaServer:1 Device

nP AVTransport:2 Service

nP AVTransport:2 Service

nP ConnectionManager:2 Service

nP ConnectionManager:2 Service

nP ContentDirectory:2 Service

nP RenderingControl:2 Service

nP RenderingControl:2 Service

nP ScheduledRecording:1

nP ScheduledRecording:2

nP MediaRenderer:2 Device

nP MediaServer:2Device

nP AV Datastructure Template:1

nP AV Datastructure Template:1

nP DigitalSecurityCamera:1 Device

nP DigitalSecurityCameraMotionlmage:1 Service
nP\DigitalSecurityCameraSettings:1 Service
nP DigitalSecurityCameraStilllmage:1 Service

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

ISO/IEC 29341-3-1:2008
ISO/IEC 29341-3-1:2011
ISO/IEC 29341-3-10
ISO/IEC 29344-3-11
ISO/IEC 29341-3-12
ISOAEC29341-3-13
ISO/NEC 29341-3-2
ISO/IEC 29341-3-2:2011
ISO/IEC 29341-3-3
ISO/IEC 29341-4-10:2008
ISO/IEC 29341-4-10:2011
ISO/IEC 29341-4-11:2008
ISO/IEC 29341-4-11:2011
ISO/IEC 29341-4-12
ISO/IEC 29341-4-13:2008
ISO/IEC 29341-4-13:2011
ISO/IEC 29341-4-14
ISO/IEC 29341-4-14:2011
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341-4-4:2008
ISO/IEC 29341-4-4:2011
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12

ISO/IEC 29341-6-1

UPnP HVAC_System:1 Device

UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPnP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service

UPnP HVAC_UserOperatingMode:1 Service
UPnP HVAC_ZoneThermostat:1 Device

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 29341-6-2
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UPnP BinaryLight:1 Device

UPNnP Dimming:1 Service

UPnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPnNP InternetGatewayDevice:1 Device

UPnP LANHostConfigManagement:1 Service

UPnP Layer3Forwarding:1 Service
UPnP LinkAuthentication:1 Service

ISO/IEC 29341-20-13:2017(E)

ISO/IEC 29341-7-1
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-7-2
ISO/IEC 29341-8-1
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12

nP RadiusClient:1 Service
nP WANCableLinkConfig:1 Service

nP WANDSLLinkConfig:1 Service

nP WANIPConnection:1 Service

nP WANPOTSLinkConfig:1 Service
nP LANDevice:1 Device

nP WANPPPConnection:1 Service
nP WLANConfiguration:1 Service
nP WANDevice:1 Device

nP WANConnectionDevice:1 Device

nP Printer:1 Device

nP ExternalActivity:1 Service
nP Feeder:1.0 Service

nP PrintBasic:1 Service

nP Scan:1 Service

nP Scanner:1.0 Device

nP QoS Architecture:1.0

nP QosDevice:1 Service

nP QosManager:1 Service

nP QosPolicyHolder:d Service
nP QoS Architecture:2

nP QosDevige:2’Service

nP QosManager:2 Service

nP QasPolicyHolder:2 Service
nP(QOS v2 Schema Files
nR/RemoteUlClientDevice:1 Device

c cccccccccccoccoccoccoccoccoccoccoccoccoccoccoccoccoccccc

nP WANCommonlnterfaceConfig:1 Service

nP WANEthernetLinkConfig:1 Service

nP WLANAccessPointDevice:1 Device

ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16
ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-2
ISO/IEC-29341-8-20
ISQIEC 29341-8-21
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-9-1
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-9-2
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 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-11-2
ISO/IEC 29341-12-1

UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPnP RemoteUIServerDevice:1 Device
UPnP DeviceSecurity:1 Service

UPNP SecurityConsole:1 Service
UPNP ContentDirectory:3 Service
UPnP MediaServer:3 Device

UPnP ContentSync:1

UPnP Low Power Architecture:1

UPnP LowPowerProxy:1 Service
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ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-12-2
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
ISO/IEC 29341-14-12:2011
ISO/IEC 29341-14-3:2011
ISO/IEC 29341-15-10:2011
ISO/IEC 29341-16-1:2011
ISO/IEC 29341-16-10:2011
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UPnP LowPowerDevice:1 Service

UPNnP QoS Architecture:3

UPNP QosDevice:3 Service

UPnP QosManager:3 Service

UPNP QosPolicyHolder:3 Service

UPNP QosDevice:3 Addendum

UPnP RemoteAccessArchitecture:1

UPNP InboundConnectionConfig:1 Service

ISO/IEC 29341-16-11:2011
ISO/IEC 29341-17-1:2011

ISO/IEC 29341-17-10:2011
ISO/IEC 29341-17-11:2011
ISO/IEC 29341-17-12:2011
ISO/IEC 29341-17-13:2011
ISO/IEC 29341-18-1:2011

ISO/IEC 29341-18-10:2011

nP RADAConfig:1 Service

nP RADASync:1 Service

nP RATAConfig:1 Service

nP RACIient:1 Device

nP RAServer:1 Device

nP RADiscoveryAgent:1 Device

nP SolarProtectionBlind:1 Device
nP TwoWayMotionMotor:1 Service
nP AV Architecture:2

nP AVTransport:3 Service

nP ConnectionManager:3 Service
nP ContentDirectory:4 Device

nP RenderingControl:3 Service

nP ScheduledRecording:2 Service
nP MediaRenderer:3 Service

nP MediaServer:4 Device

nP AV Datastructure Template:1

nP InternetGatewayDevice:2 Device
nP WANIPConnection:2 Service

nP WANIPv6FirewallControl:1*Service
nP WANConnectionDevicei2,Service
nP WANDevice:2 Device

nP Telephony Architecture:2

nP CallManagenent:2 Service

nP MediaManagement:2 Service

nP Messaging:2 Service

nP PhoneManagement:2 Service
nP(AddressBook:1 Service
nR/Calendar:1 Service

c cccccccccccoccoccoccoccoccoccoccoccoccoccoccoccocccccc

ISO/IEC 29341-18-11:2011
ISO/IEC 29341-18-12:2011
ISO/IEC 29341-18-13:2014
ISO/IEC 29341-18-2:2011
ISO/IEC 29341-18¢3:2011
ISO/IEC 29341-18-4:2011
ISO/IEC 29341-19-1:2011
ISO/IEC 29341-19-10:2011
ISO/IEC-29341-20-1
ISQIEC 29341-20-10
ISO/IEC 29341-20-11
ISO/IEC 29341-20-12
ISO/IEC 29341-20-13
ISO/IEC 29341-20-14
ISO/IEC 29341-20-2
ISO/IEC 29341-20-3
ISO/IEC 29341-20-4
ISO/IEC 29341-24-1
ISO/IEC 29341-24-10
ISO/IEC 29341-24-11
ISO/IEC 29341-24-2
ISO/IEC 29341-24-3
ISO/IEC 29341-26-1
ISO/IEC 29341-26-10
ISO/IEC 29341-26-11
ISO/IEC 29341-26-12
ISO/IEC 29341-26-13
ISO/IEC 29341-26-14
ISO/IEC 29341-26-15

UPNP Presense:1 Service
UPNP TelephonyClient:2 Device
UPnP TelephonyServer:2 Device

UPnP Friendly Info Update:1 Service
UPNnP MultiScreen MultiScreen Architecture:1

UPnP MultiScreen Application Management:1 Service
UPNnP MultiScreen Screen:1 Device
UPnP MultiScreen Application Management:2 Service
UPnP MultiScreen Screen:2 Device

UPnP loT Management and Control Architecture Overview:1

XViii
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1 Scope

This service template is compliant with the UPnP Device Architecture version 1.0 [14]. It
defines a service type referred to herein as RenderingControl.
1.1 Introduction

Most rendering devices contain a number of dynamically configurable attributes that affect
how the current content is rendered. For example, video rendering devices, such as TVs,
allow user control of display characteristics such as brightness and contrast, whereas audio
rendering devices allow control of audio characteristics such as volume, balance, equalizer
seftings, etc. The RenderingContror Service s IMtended to provide control points with the
abllity to query and/or adjust any rendering attribute that the device supports.

The RenderingControl service enables a control point to:

a)| Discover the set of attributes supported by the device.
b)| Retrieve the current setting of any supported attribute
c) | Change the setting of (that is: control) any modifiable attribute

d)| Perform a set of content transforms, which, in addition to the”above, also enables
functionality for selecting content depended options, for exampfe;

1) Selecting a specific sub-stream in a composite stream fornréndering.
2) Turning subtitling on or off.
e) | Restore the settings defined by a named Preset

The RenderingControl service does not:

a)| Control the flow of the associated content (for. example, Play, Stop, Pause, Seek, etc.).
b)| Provide a mechanism to enumerate locally'stored content.

c) | Provide a mechanism to send content.to another device (via the home network or dirgct
connection).

1.2 Multi-input Devices

Some high-end AV device are.capable of receiving multiple pieces of content at the same time
anfl combining that content:together so that it can be rendered together using a single seff of
oufput hardware. For example, while displaying a TV program, high-end TVs can also disp|ay
additional content (for.example, VCR content) in a PIP (Picture-In-Picture) window. Similafly,
a KKaraoke machine.cah mix together the background music with a singer’s voice so that both
solnds are playegd-together on the same set of speakers.

As| with all devices, the RenderingControl service allows a control point to adjust the output
characteristics of the post-mixed content before it is actually rendered. However, in mgny
cages, control points may need to control the output characteristics of the individual input
coptent before it is mixed together with the other input content. In order to support this, the

RenderingControl service includes an InstancelD argument with each action that allows the
cojl . et o I .2 | S re—th st

mixed content or one of the pre-mixed input content items).

By convention, an InstancelD of 0 indicates that the invoked action shall be applied to the
post-mixed content. Similarly, each pre-mixed input content is assigned a unique InstancelD
whose value is a non-zero, positive integer. Refer to Annex A for additional information.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendments)
applies.
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[1] = XML Schema for RenderingControl AllowedTransformSettings, UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-20130331.xsd.

Latest version available at: http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd.

[2] — AV Datastructure Template:1, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-v1-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-
AVDataStructureTemplate-v1.pdf.

[3]]|- XML Schema for UPnP AV Common XML Data Types, UPnP Forum, March 31, 2013\
Avpilable at: http://www.upnp.org/schemas/av/av-v3-20130331.xsd.
Lajest version available at: http://www.upnp.org/schemas/av/av.xsd.

[4]|- XML Schema for UPnP AV Common XML Structures, UPnP Forum, March 31}, 2013.
Avgilable at: http://www.upnp.org/schemas/av/avs-v3-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avs.xsd.

[5]|—- AVTransport:3, UPnP Forum, March 31, 2013.

Avgilable at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3tService-20130331.pdf
Lajest version available at: http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-
Sefrvice.pdf.

[6]|- XML Schema for AVTransport LastChange Eventing, UPNP Forum, September 30, 2008.
Avpilable at: http://www.upnp.org/schemas/av/avt-event-¥2-20080930.xsd.
Latest version available at: http://www.upnp.org/schemas/av/avt-event.xsd.

[7]|- ContentDirectory:4, UPnP Forum, March 31,.2043.

Avpilable at: http://www.upnp.org/specs/av/UPnR-av-ContentDirectory-v4-Service-
20/130331.pdf.

Lajest version available at: http://www.upnpcorg/specs/av/UPnP-av-ContentDirectory-v4-
Service.pdf.

[8]]— XML Schema for ContentDirectory LastChange Eventing, UPnP Forum, September 30,
20p8.

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

Lajest version available at: http://www.upnp.org/schemas/av/cds-event.xsd.

[9]|- ConnectionManager:3{ UPnP Forum, March 31, 2013.

Avpilable at: http://wwWw.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-
20(130331.pdf.

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

[1Q] — XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP Forum,
Decembers31, 2010.

Avgilable at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-20101231.xsq.
Lafest'version available at: http://www.upnp.org/schemas/av/cm-deviceClocklnfoUpdates.xs(d.

o

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

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

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

[14] — UPnP Device Architecture, version 1.0, UPnP Forum, October 15, 2008.
Available at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0-
20081015.pdf.
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http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service.pdf�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service.pdf�
http://www.upnp.org/schemas/av/cm-deviceClockInfoUpdates-v1-20101231.xsd�
http://www.upnp.org/schemas/av/cm-deviceClockInfoUpdates.xsd�
http://www.upnp.org/schemas/av/cm-featureList-v1-20101231.xsd�
http://www.upnp.org/schemas/av/cm-featureList.xsd�
http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd�
http://www.dublincore.org/schemas/xmls/�
http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0-20081015.pdf�
http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0-20081015.pdf�
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Latest version available at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-
v1.0.pdf.

[15] — XML Schema for ContentDirectory Structure and Metadata (DIDL-Lite), UPnP Forum,
March 31, 2013.

Available at: http://www.upnp.org/schemas/av/didl-lite-v3-20130331.xsd.

Latest version available at: http://www.upnp.org/schemas/av/didl-lite.xsd.

[16] — XML Schema for ContentDirectory DeviceMode, UPnP Forum, December 31, 2010.
Available at: http://www.upnp.org/schemas/av/dmo-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/dmo.xsd

[11]1 — XML Schema for ContentDirectory DeviceModeRequest, UPnP Forum, December'31,
20f110.

Avpilable at: http://www.upnp.org/schemas/av/dmor-v1-20101231.xsd.

Lajest version available at: http://www.upnp.org/schemas/av/dmor.xsd.

[18] — XML Schema for ContentDirectory DeviceModeStatus, UPnP Forum, December 31,
2000.

Avgilable at: http://www.upnp.org/schemas/av/dmos-v1-20101231.xsd.

Lajest version available at: http://www.upnp.org/schemas/av/dmos.xsd,

[19] — ISO/IEC 14977, Information technology - Syntactic metalanguage - Extended BNF,
Degcember 1996.

[2Q] — XML Schema for ContentDirectory Permissionsinfa, UPnP Forum, December 31, 2010.
Avgilable at: http://www.upnp.org/schemas/av/pi-v1-20101231.xsd.
Lafest version available at: http://www.upnp.org/schemas/av/pi.xsd.

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

Avpilable at: http://www.upnp.org/specs/av/URnP-av-RenderingControl-v3-Service-
20[130331.pdf.

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

[22] —XML Schema for RenderingControl LastChange Eventing, UPnP Forum, December 31
20(0.

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

Lajest version available af:-http://www.upnp.org/schemas/av/rcs-event.xsd.

[23] — XML Schema for.ConnectionManager Rendererinfo, UPnP Forum, December 31, 201D.
Avgilable at: http://www.upnp.org/schemas/av/rii-v1-20101231.xsd.
Lajest version available at: http://www.upnp.org/schemas/av/rii.xsd.

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

[28]\=<.ScheduledRecording:2, UPnP Forum, March 31, 2013.

Avaitable at: hitp.//Www.upnp.org/specs/aviUPnP-av-ScheduledRecording-vZ2-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-
Service.pdf.

[26] — XML Schema for ScheduledRecording Metadata and Structure, UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.

Latest version available at: http://www.upnp.org/schemas/av/srs.xsd.

[27] — XML Schema for ScheduledRecording LastChange Eventing, UPnP Forum, September
30, 2008.

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

Latest version available at: http://www.upnp.org/schemas/av/srs-event.xsd.
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[28] — XML Schema for RenderingControl TransformSettings, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/TransformSettings-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/TransformSettings.xsd.

[29] — XML Schema for ContentDirectory Metadata, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/upnp-v4-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/upnp.xsd.

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

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

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

[33]1 — XML Schema Part 1: Structures, Second Edition, Henry S. Thompson,*David Beech,
Mdrray Maloney, Noah Mendelsohn, W3C Recommendation, 28 Octobget 2004.
Avpilable at: http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028,

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

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

[34] — Extensible Markup Language (XML) 1.0 (Third Edition), Francois Yergeau, Tim Bray,
Jean Paoli, C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation, February 4,
20p4.

Avgilable at: http://www.w3.0rg/TR/2004/REC-xmI-20040204.

[31] — Unit conversion.org website, definitions of more than 2100 units in 78 categories.

Avgilable at: http://www.unitconversion.org.
3 | Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [14] and the follow|ng
supclauses 3.1 and 3.2apply.

3. Provisioning terms
3.11
allowed

The definition or behavior is allowed.

3.12

conditionally allowed
CA

The definition or behavior depends on a condition. If the specified condition is met, then the
definition or behavior is allowed, otherwise it is not allowed.

313

conditionally required

CR

The definition or behavior depends on a condition. If the specified condition is met, then the
definition or behavior is required. Otherwise the definition or behavior is allowed as default
unless specifically defined as not allowed.
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314

required

R

The definition or behavior is required.

3.1.5

R/A

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

Signifies a hierarchical parent-child (parent::child)\‘relationship between the two objefts
separated by the double colon. This delimiter 48 “used in multiple contexts, for examgle:
rvice::Action(), Action()::Argument, parentProperty::childProperty.

4 | Notations and Conventions

4.1 Notation

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

e UPnP interface names;defined outside of the UPnP Device Architecture specificatjon
[14] are styled in red\talic underlined text.

¢ Some additional non-interface names and terms are styled in italic text.

e Words that @re emphasized are also styled in italic text. The difference between itglic
terms and.italics for emphasis will be apparent by context.

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

411 Data Types

Data type' definitions come from three sources:

v Al state variabteandactiomargument datatypesare defimedim {141

Basic data types for properties are defined in [34].

Additional data types for properties are defined in the XML schema(s) (see [3])
associated with this service.

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

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

For XML Schema defined Boolean data types, it is strongly recommended to use the value “0”
for false, and the value “1” for true. However, when used as input properties, the values
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“false”, “true” may also be encountered and shall be accepted. Nevertheless, it is strongly
recommended that all Boolean properties be represented as “0” and “1”.

41

2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings that shall
be independently identifiable and extractable for other processing. This requires the definition
of appropriate substring delimiters and an escaping mechanism so that these delimiters can
also appear as ordinary characters in the string and/or its independent substrings. This
document uses embedded strings in two contexts — Comma Separated Value (CSV) lists (see
subclause 4.2.2) and property values in search criteria strings. Escaping conventions use the

ba

a)
b)

4.1
Ex
ce
4.1

No
an
be

Character sequences between (#fctomment delimiters*) are English language definitig

or
to
us

op

CKSlash character, '\ (Characier code U+UUJSUL ), as TOIIOWS.

fended Backus-Naur Form is used in this document for a formal syntax description
'tain constructs. The usage here is according:to'the reference [19].

n-terminal symbols are unquoted séquences of characters from the set of English upy
d lower case letters, the digits “0” through “9”, and the hyphen (

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

Comma (4,”) is

3) represented as “\,” in individual substring entries in CSV lists
4) not escaped in search strings

Double quote (“*”) is

1) not escaped in CSV lists

2) not escaped in search strings when it appears as the’start or end delimiter of
property value

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

3 Extended Backus-Naur Form

.31 Typographic conventions for EBNF

“w n

). Character sequend
ween 'single quotes' are términal strings and shall appear literally in valid strin

supplementary explanationsl.of their associated symbols. White space in the EBNF is us
separate elements of the :EBNF, not to represent white space in valid strings. White spg
bge in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the follow
erators in Table 1:

of

her
es
S,
ns
ed
ce

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=cb7c3b769d5890a9d98845a66b0cd50c

ISO/IEC 29341-20-13:2017(E)

Table 1 — EBNF Operators

Operator Semantics

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

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

* null repetition — means the expression to its left may occur zero or more times.
+ non-null repetition — means the expression to its left shall occur at least once and may
occur more times
[ 1] optional — the expression between the brackets is allowed.
() grouping — groups the expressions between the parentheses.

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

4.2 Derived Data Types
4.41 Summary

Supclause 4.2 defines a derived data type that is represented as la string data type with
special syntax. This specification uses string data type definitions that originate from two
different sources. The UPnP Device Architecture defined stringvdata type is used to deflne
stdte variable and action argument string data types. The XML)Schema namespace is used to
define property xsd:string data types. The following definition in subclause 4.2.2 applies|to
both string data types.

4.2.2 CSV Lists

The UPnP AV services use state variables, action arguments and properties that represéent
lis{s — or one-dimensional arrays — of values.¢the UPnP Device Architecture, Version 1.0 [14],
dogs not provide for either an array type or @, list type, so a list type is defined here. Lists may
either be homogeneous (all values are thé€.same type) or heterogeneous (all values can be| of
different types). Lists may also caonsist of repeated occurrences of homogeneous |or
heferogeneous subsequences, all .0f)which have the same syntax and semantics (same
number of values, same value types*and in the same order). The data type of a homogenequs
lis{ is string or xsd:string and denoted by CSV (x), where x is the type of the individual valyes.
The data type of a heterogengeous list is also string or xsd:string and denoted by CSV (x, y| z),
where x, y and z are the\types of the individual values. If the number of values in the
heterogeneous list is too” large to show each type individually, that variable type|is
represented as CSV \\(heterogeneous), and the variable description includes additiopal
information as to( the expected sequence of values appearing in the list and their
cofresponding types. The data type of a repeated subsequence list is string or xsd:string gnd
depoted by CSW-({a,b,c},{x, y, z}), where a, b, ¢, x, y and z are the types of the individpal
values in the subsequence and the subsequences may be repeated zero or more times.

o AAllist is represented as a string type (for state variables and action arguments)|or
xsd:string type (for properties).

s Ccommas separate vatues withim a fist:

e Integer values are represented in CSVs with the same syntax as the integer data type
specified in [14] (that is: allowed leading sign, allowed leading zeroes, numeric US-
ASCII)

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

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

e Escaping conventions for the comma and backslash characters are defined in 4.1.2.
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o White space before, after, or interior to any numeric data type is not allowed.
o White space before, after, or interior to any other data type is part of the value.
Table 2 — CSV Examples

Type refinement of Value Comments
string
CSV (string) or “+artist,-date” List of 2 property sort
CSV (xsd:string) criteria.
CSV (int) o “1,-5,006,0,+7” List of 5 integers.
CSp-txsdrimtegen)

CS) (boolean) or “0,1,1,0” List of 4 booleans

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

(b

CS)} (xsd:Boolean)
(

CSV (

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

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

CS)V (xsd:int, is “ string.with leading

xsd:string, blanks”

xsd:unsignedShort)

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

CS)V (xsd: |nt) is,not allowed as part of
an integer value.

CSV (string) or List of 3 empty string

CSV (xsd:string) values

CS) (heterogeneous) “Alice,Marketing,5,Sue,R&D,21,Dave,Finance,7” List of unspecified number

of people and associated
attributes. Each person is
described by 3 elements: a
name string, a department
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.

4.3 Management of XML Namespaces in Standardized DCPs

URNP specifications make-extensive use of XML namespaces. This enables separate DCPs,
anf even separate components of an individual DCP, to be designed independently and still
avpid name collisions \when they share XML documents. Every name in an XML document
belongs to exactly (ohe namespace. In documents, XML names appear in one of two forms:
quplified or unqualified. An unqualified name (or no-colon-name) contains no colon (}:”)
characters. An.unqualified name belongs to the document’s default namespace. A qualified
name is two/ho-colon-names separated by one colon character. The no-colon-name before
the colon.is_the qualified name’s namespace prefix, the no-colon-name after the colon is the
quplified \name’s “local” name (meaning local to the namespace identified by the namespgce
prTfix). Similarly, the unqualified name is a local name in the default namespace.

The formal name of a namespace is a URI. The namespace prefix used in an XML document
is not the name of the namespace. The namespace name shall be globally unique. It has a
single definition that is accessible to anyone who uses the namespace. It has the same
meaning anywhere that it is used, both inside and outside XML documents. The namespace
prefix, however, in formal XML usage, is defined only in an XML document. It shall be locally
unique to the document. Any valid XML no-colon-name may be used. And, in formal XML
usage, different XML documents may use different namespace prefixes to refer to the same
namespace. The creation and use of the namespace prefix was standardized by the W3C
XML Committee in [32] strictly as a convenient local shorthand replacement for the full URI
name of a namespace in individual documents.

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

Allf of the namespaces used in this specification are listed in Table 3 and Table 4. For/egch
such namespace, Table 3 gives a brief description of it, its name (a URI) and its~defined
“standard” prefix name. Some namespaces included in these tables are not directly) used|or
referenced in this document. They are included for completeness to accommodate thqse
sitpations where this specification is used in conjunction with other UPnP specifications| to
copstruct a complete system of devices and services. For example, since the
ScheduledRecording service depends on and refers to the ContentDiréctory service, the
preédefined “srs:” namespace prefix is included. The individual specifications in sych
collections all use the same standard prefix. The standard prefixes are.also used in Table 4 to
crgss-reference additional namespace information. Table 4 includes €ach namespace’s v3lid
XML document root element(s) (if any), its schema file name, yersioning information (to |be
didcussed in more detail below), and a link to the entry in Clause\2 for its associated schemp.

ThE normative definitions for these namespaces are thesdocuments referenced in Table| 3.
The schemas are designed to support these definitions for both human understanding and|as
tegt tools. However, limitations of the XML Schema’language itself make it difficult for the
URNnP-defined schemas to accurately represent all{details of the namespace definitions. A$ a
regult, the schemas will validate many XML docdments that are not valid according to the
specifications.

The Working Committee expects to coptinue refining these schemas after specification
release to reduce the number of documents that are validated by the schemas while violat|ng
the specifications, but the schemas will still be informative, supporting documents. Some
schemas might become normative in future versions of the specifications.

Table 3 — Namespace Definitions

Stqndard Normative
Njame- Definition
space Document
Plrefix Namespace Name Namespace Description Reference

“U AV Working Committee defined namespaces

atr urn;scheémas-upnp- AllowedTransformSettings and [21]

orgiav:AllowedTransformSettings AllowedDefaultTransformSettings

state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[3]
schemas
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [2]
avs urn:schemas-upnp-org:av:avs Common structures for use in AV |[4]
schemas
avt-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable | [5]
0/AVT/ for AVTransport

cds-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable |[7]
for ContentDirectory

cm-dciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[9]
deviceClockinfoUpdates state variable for
ConnectionManager
cm-ftrlst | urn:schemas-upnp-org:av:cm- FeatureList state variable for [9]
featureList ConnectionManager
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

didl-lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [71

0/DIDL-Lite/ ContentDirectory

dmo urn:schemas-upnp.org:av:dmo Evented DeviceMode state [7]

variable for ContentDirectory

dmor urn:schemas-upnp.org:av:dmor A_ARG _TYPE DeviceModeReque |[7]

st state variable for
ContentDirectory

dmps urn:schemas-upnp.org:av:dmos DeviceModeStatus state variable [7]

for ContentDirectory

pi urn:schemas-upnp.org:av:pi Permissionsinfo state variable for |[7]

ContentDirectory

rcstevent |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable |[21]

0/RCS/ for RenderingControl

rii urn:schemas-upnp-org:av:rii A ARG _TYPE RenderinginfoList |[9]

state variable for
ConnectionManager

rpl urn:schemas-upnp-org:av:rpl A_ARG _TYPE Playlistinfo state [5]

variable for AVTransport

Srs urn:schemas-upnp-org:av:srs Metadata and structure for [25]

ScheduledRecording

srsfevent [urn:schemas-upnp-org:av:srs-event Evented LastChafgé state variable |[25]

for ScheduledRecording

trs urn:schemas-upnp- TransformrSettings and [21]

org:av:TransformSettings DefaultfransformSettings state
variables for RenderingControl

uprnp urn:schemas-upnp-org:metadata-1- Metadata for ContentDirectory [71

0/upnp/
Externarlﬁ@efined namespaces

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

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

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

instance schema

Xxm http://www.w3.0rg/XML/1998/namesp | The “xml:” Namespace [30]

ace
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Table 4 — Schema-related Information

Standard
Name-
space
Prefix

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

Valid Root Element(s)

Schema Reference

AV Working Committee Defined Namespaces

atrs

AllowedTransformSetting
s-vn-yyyymmdd.xsd

AllowedTransformSetting

<TransformList>

(1]

ol
SIS G

AllowedTransformSetting
s.xsd

av

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

n/a

(3]

avdt

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

<AVDT>

(2]

avsy

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

<Capabilities>

<Features>

<stateVariableValuePairs>

(4]

avttevent

avt-event-vn-
yyyymmdd.xsd

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

<Event>

(61

cdg-event

cds-event-vn-
yyyymmdd.xsd

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

<StateEvent>

(8l

cmidciu

cm-
deviceClockIinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockIinfoUpdates
-vn.xsd

cm-
deviceClockIinfoUpdates.
xsd

<DeviceClockInfoUpdates>

[10]

cmiftrist

cm-featurelistcvn-
yyyymmdd-xsd

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

<Features>

[11]

did|-lite

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

<DIDL-Lite>

[15]

didl-lite.xsd

dmo

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

<DeviceMode>

[16]

dmor

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

<DeviceModeRequest>

[17]

dmos

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

<DeviceModeStatus>

(18]

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

yyyymmdd.xsd
rcs-event-vn.xsd

rcs-event.xsd

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

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

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

TransformSettings-
vn.xsd

TransformSettings.xsd

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

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

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

upr{p upnp-vn-yyyymmdd.xsd | n/a [29]
upnp-vn.xsd
upnp.xsd

\E’ﬁwmally Defined Namespaces

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

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

4.31 Namespace Prefix Requirements

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

12 © ISO/IEC 2017 — All rights reserved
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The assumed default namespace, if any, for each UPnP AV specification is given in Table 5.

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

Table 5 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ContentDirectory didl-lite

MefiaRenderer n/a

MefiaServer n/a

RenderingControl rcs-event

ScheduledRecording Srs

4.3.2 Namespace Names, Namespace Versioning and Schema Versioning

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

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

In| order to enable both~ferward and backward compatibility, namespace names are
permanently assigned and’shall not change even when a new version of a specificatjon
changes the definitiontof @ namespace. However, all changes to a namespace definition shall
be| backward-compatible. In other words, the updated definition of a namespace shall pot
inMalidate any XML documents that comply with an earlier definition of that same namespacge.
This means, fornexample, that a namespace shall not be changed so that a new element|or
attribute becomes required in a conforming instance document. Although namespace names
shall not_change, namespaces still have version numbers that reflect a specific set|of
definitional changes. Each time the definition of a namespace is changed, the namespacg’s
vefsion.number is incremented by one.

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

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

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

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

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

As an example, the original schema URI for the “rcs-event” namespace (that was released
with the original publication of the UPnP AV service specifications in the year 2002) was
“http://www.upnp.org/schemas/av/rcs-event-v1-20020625.xsd”. When the UPnP AV service
specifications were subsequently updated in the year 2006, the URI for the updated version of
the “rcs-event” namespace was “http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”.
Hdwever, in 2006, the schema URI for the newly created 'Srs-event. namespace,was
“hitp://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd”. Note the version field for\the
“sis-event” schema is “v1” since it was first version of that namespace whereas the\versjon
fie|d for the “rcs-event” schema is “v2” since it was the second version of that namegpéce.

In |addition to the dated schema URIs that are associated with each natméspace, edch
namepace also has a set of undated schema URIs. These undated schemalUJRIs have two
digtinct formats with slightly different meanings:

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

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

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

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

o All/instance documents, whether generated by a service or a control point, shall Jse
Form 3.

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

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

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

“w on

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

4.3.3 Namespace Usage Examples

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

E:|ample 1:

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

<?fml version="1.0" encoding="UTF-8"?>
<DIDL-Lite
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/l”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=" v
urn:schemas-upnp-org:metadata-1-0/DIDL- S&V
http://www.upnp.org/schemas/av/did{? te.xsd
urn:schemas-upnp-org:metadata-1-0/u
http://www.upnp.org/schemas/av&;§§%.xsd">
<item id="18" parentID="13" restricted="0">
</item>
</pIDL-Lite>

4.4 Vendor-defined Extensions

14

S,

=
=

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

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

ru

441 Vendor-defined Action Names

Vendor-defined_action names shall begin with “X_”. Additionally, it should be followed by [an
ICANN assigned*domain name owned by the vendor followed by the underscore character
(“.I"). It shall’then be followed by the vendor-assigned action name. The vendor-assigned
action name’/shall not contain a hyphen character (“-”, 2D Hex in UTF-8) nor a hash character
(“#’, 23 Hex in UTF-8). Vendor-assigned action names are case sensitive. The first character
of |the, hame shall be a US-ASCII letter (“A”-"Z”, “a”’-“z"), US-ASCII digit (“0”-“9”), |an

underseore—{—or—a—non-experimentalUnicode—lelier—ordigi—greater—than—U+007F.
Succeeding characters shall be a US-ASCII letter (“A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”), an
underscore (“_"), a period (“.”), a Unicode combiningchar, an extender, or a non-experimental
Unicode letter or digit greater than U+007F. The first three letters shall not be “XML” in any

combination of case.

4.4.2 Vendor-defined State Variable Names

Vendor-defined state variable names shall begin with “X_”. Additionally, it should be followed
by an ICANN assigned domain name owned by the vendor, followed by the underscore
character (“_"). It shall then be followed by the vendor-assigned state variable name. The
vendor-assigned state variable name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8). Vendor-assigned action names are case sensitive. The first character of the name
shall be a US-ASCII letter (“*A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”"), an underscore (“_"), or a

non-experimental Unicode letter or digit greater than U+007F. Succeeding characters shall be
© ISO/IEC 2017 — All rights reserved 15
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a US-ASCII letter (“A”-“Z”, “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”),
a Unicode combiningchar, an extender, or a non-experimental Unicode letter or digit greater
than U+007F. The first three letters shall not be “XML” in any combination of case.

4.4

3 Vendor-defined XML Elements and attributes

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

ve

4.4

UR
prd
prq
prq
(“A
let
“g’
an
let

5
5.1

The following service type identifies a service that.is_compliant with this template:

The shorthand RenderingControl is used hetein to refer to this service type.

dor-owned ANML namespace and begin with "A_ .

4 Vendor-defined Property Names
nP vendors may add non-standard properties to the ContentDirectory service. E3

ch

perty addition shall be scoped by a vendor-owned namespace. The vendor-assigned
perty name shall not contain a hyphen character (“-”, 2D Hex in UTF-8). Mendor-assigned
perty names are case sensitive. The first character of the name shall be a"US-ASCII lefter

*-“Z”, “a”-“z"), US-ASCII digit (“0”-“9”), an underscore (“_"), or a non-experimental Unicqde

er or digit greater than U+007F. Succeeding characters shall be a US-ASCII letter (“A”-“Z”,

extender, or a non-experimental Unicode letter or digit greater than U+007F. The first thr
ers shall not be “XML” in any combination of case.

Service Modeling Definitions

Service Type

urn:schemas-upnp-org:service:RenderingSontrol:3

-“2”), US-ASCII digit (“07-“9”), an underscore (“_"), a period (“.”), a Unicode combiningchjar,

ee

16
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5.2 State Variables

5.2.1 State Variable Overview
Table 6 — State Variables

ISO/IEC 29341-20-13:2017(E)

implemented by an UPnP vendor
go here.

Variable Name R/A a Data Allowed Value Default Eng.
Type Value Units
LastChange R string See 5.2.2
PresetNamelList R string CSV b (string)
See 5.2.3
Byightness CRc ui2 See Table 7 and 5.2.4
Qontrast CRC ui2 See Table 8 and 5.2.5
Sharpness CRC ui2 See Table 9 and 5.2.6
RedVideoGain CRC ui2 See Table 10 and 5.2.7
QGreenVideoGain CRC ui2 See Table 11 and 5.2.8
BjueVideoGain CRC ui2 See Table 12 and 5.2.9
RedVideoBlackLevel CRC ui2 See Table 13 and 5,2.10
QreenVideoBlackLevel CRC ui2 See Table 14 and 572.11
BlueVideoBlackLevel CRC ui2 See Table ¢5.and 5.2.12
JolorTemperature CRC ui2 See Table 16 and 5.2.13
HorizontalKeystone CRC i2 SeeTable 17 and 5.2.14
VlerticalKeystone CRC i2 See Table 18 and 5.2.15
Mute CRC boolean’ | See 5.2.16
Vplume d CRC ui2 See Table 19 and 5.2.17
WolumeDB CRC i2 See Table 20 and 5.2.18 1/256 dH
Lpudness CR/C boolean | See 5.2.19
AJlowedTransformSettings ER C string See 5.2.20
TransformSettings CRC string See 5.2.21
AJlowedDefaultTransformSetting | CR ¢ string See 5.2.22
S
DlefaultTransformSeéttings CRC string See 5.2.23
Al ARG TYPE~Ghannel R string See Table 21 and 5.2.24
Al ARG _T.XPE InstancelD R ui4 See 5.2.25
Al ARG _{*YPE PresetName R string See Table 22 and 5.2.26
Al ARG TYPE DeviceUDN CRC string See 5.2.27
A ARG TYPE ServiceType CRC string See 5.2.28
A ARG TYPE ServicelD CRC string See 5.2.29
A ARG TYPE CRC string See 5.2.30
StateVariableValuePairs
A ARG TYPE CRC string CSV (string)
StateVariableList See 5.2.31
Non-standard state variables X TBD TBD TBD TBD

© ISO/IEC 2017 — All rights reserved
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Variable Name R/A a Data Allowed Value Default Eng.
Type Value Units

a R =required, A = allowed, X = Non-standard.

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

C See subclause of the relevant state variable for conditions under which implementation of this state variable
is required.

d  The Volume and VolumeDB state variables are defined as a pair. Therefore, each implementation of this
service shall either support both of them or support none of them. At all times, these two state variables
shall remain synchronized with each other (that is: both of them shall always represent the same volume
SettmgT:

Table 7 — allowedValueRange for Brightness
Value R/A
minimum 0 R
maximum Vendor defined R
step 1 R
Table 8 — allowedValueRange for Contrast
Value R/A
minimum 0 R
maximum Vendor defined R
step 1 R
Table 9 — allowedValueRange for Sharpness
Value R/A
minimum 0 R
maximum Vendor definéd R
step 1 R
Table 10 —allowedValueRange for RedVideoGain
Value R/A
minimum 0 R
ma)imum Vendor defined R
step 1 R
Table 11 — allowedValueRange for GreenVideoGain
Value R/A
minimum 0 R
maximum Vernaor definmed R
step 1 R
Table 12 — allowedValueRange for BlueVideoGain
Value R/A
minimum 0 R
maximum Vendor defined R
step 1 R
18 © ISO/IEC 2017 — All rights reserved
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Table 13 — allowedValueRange for RedVideoBlackLevel

Value R/A
minimum 0 R
maximum Vendor defined R
step 1 R

Table 14 — allowedValueRange for GreenVideoBlackLevel

Value R/A
minimum 0 R
maximum Vendor defined R
step 1 R

Table 15 — allowedValueRange for BlueVideoBlackLevel

Value R/A

minimum 0 R

maximum Vendor defined R

step 1 R

Table 16 — allowedValueRange for ColorTemperature

Value R/A

minimum 0 R

maximum Vendor defined R

step 1 R

Table 17 — allowedValueRange for HorizontalKeystone

Value R/A
minimum Vendor defined (shall be <= 0) R
maximum Vendor defined R
Step 7 R

Table 18 — allowedValueRange for VerticalKeystone

Value R/A
minimum Vendor defined (shall be <= 0) R
maximum Vendor defined R
step 1 R

Table 19 — allowedValueRange for Volume

Value R/A
minimum 0 R
maximum Vendor defined R
Step 1 R

Table 20 — allowedValueRange for VolumeDB

Value R/A
minimum Vendor defined R
maximum Vendor defined R
step Vendor defined A

© ISO/IEC 2017 — All rights

reserved
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Table 21 — allowedValuelList for A ARG TYPE Channel

Value R/A Description
“Master” R Master volume
“LF” A Left Front
“RF” A Right Front
“CF” A Center Front
“LFE” A Low Frequency Enhancement
LS A Left Surround
“‘RS” A Right Surround
“LFC” A Left of Center [in front]
REC” A Right of Center [in front]
“SD” A Surround [rear]
“SL” A Side Left [left wall]
“SR” A Side Right [right wall]
‘r A Top [overhead]
“B” A Bottom
“BC” A Back Center
“BL” A Back Left
“BR” A Back Right
Vendor-defined X

Table 22 — allowedValuelList for A ARG TYPE PresetName

Value R/A
“FactoryDefaults” R
“InstallationDefaults” A
Vendor defined X

5.2.2 LastChange

This required state variable is used exclusively for eventing purposes to allow clients|to
re¢eive meaningful eyent notifications whenever the state of the device changes. The
LaptChange state vafiable identifies all of the state variables that have changed since the last
time the LastCharnge state variable was evented. Refer to subclause 5.3.2 for additiopal
information.

The format-of this state variable conforms to the XML schema described in [22]. The follow|ng
rc§g-event " XML document illustrates a typical example of the schema:

<?frmdsveérsion="1.0" encoding="UTF-8"?>
<Eyent
xmlns="urn:schemas-upnp-org:metadata-1-0/RCS/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="
urn:schemas-upnp-org:metadata-1-0/RCS/
http://www.upnp.org/schemas/av/rcs-event-v1-20060531.xsd">
<InstanceID val="0">
<Brightness val="36"/>
<Contrast val="54"/>

</InstanceID>

<InstanceID val="1">
<Mute channel="Master" wval="0"/>
<Volume channel="CF" val="24"/>

</InstancelID>

20 © ISO/IEC 2017 — All rights reserved
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<InstancelID val="2">
<AllowedTransformSettings val="
<?xml version="1.0" encoding="UTF-8"?>
<TransformList
xmlns="urn:schemas-upnp-org:av:AllowedTransformSettings"
xmlns:xsi"http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"urn:schemas-upnp-org:av:AllowedTransformSettings
http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd">
<transform name="Rotation">
<allowedValueRange inactiveValue="0">
<minimum>0</minimum>
<maximum>270</maximum>
<step>90</step>
</allowedValueRange>
</transform>
<transform name="Zoom">
<allowedValueRange unit="pct" info="Zoom factor in pereent">
<minimum>50</minimum>
<maximum>400</maximum>
<step>1</step>
</allowedValueRange>
<allowedValuelist info="Pre-defined Zoom values"
ingctiveValue="None">
<allowedValue>None</allowedValue>
<allowedValue>N/A</allowedValue>
<allowedValue>Zoom 1</allowedValue>
<allowedValue>Zoom 2</allowedValue>
</allowedValueList>
</transform>
<!-- ... remaining transforms alddwed for this instance -->
</TransformList>"

/>
<TransformSettings val="
<?xml version="1.0" encoding="UTF-8"7?>
<TransformSettings xmlns=
"urn:schemas-upnp-org:av:TransformSettings"
xmlns:xsi="http://www,w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.orgAschemas/av/TransformSettings.xsd">
<transform name="Rotation">
<value>0</value>
</transfoprm>
<transform“hame="Zoom">
<value>100</value>
<valtue index="1">None</value>
</gransform>
<!-< ... remaining transform settings for this instance -->
</TrxansformSettings>"
/>

</ImstancelD>

</Evert>

As illustrated above, the LastChange state variable contains a single root element whose
body contains one or more /nstancelD elements, each corresponding to a (virtual) instance of
the RenderingControl service, whose state has changed since the last time the LastChange
state variable was evented. Each [nstancelD element contains one or more state variable
elements that identify all of the state variables within that instance that changed. Each state
variable element contains the new (current) value of that state variable.

In the example above, the Brightness and Contrast setting of instance 0 has changed to 36
and 54, respectively. Additionally, the Mute setting on the Master channel of instance 1 has
been set to 0 (false) (that is: muting has been turned off) and the Volume of the Center Front
channel of instance 1 has been set to 24. For instance 2 there are 2 transforms, Rotation and
Zoom. The Rotation transform has the set of allowed values of [0, 90, 180, 270] and has
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currently the value of 0 (no rotation). The Zoom transform has the allowed value range of 50%
to 400% and has been set to 100%. Additionally, the Zoom transform has a number of pre-
defined vendor-specific allowed values. For a list of pre-defined transforms see Annex B.

Note: Only the audio-related state variables include a channel attribute, which identifies the
audio channel that has experienced a change.

When a given state variable (within the same instance) changes multiple times before the
moderation period of the LastChange state variable expires, only one state variable element
for the affected state variable will appear within the InstancelD element. The previous state
variable element for the affected state variable shall be removed and replaced with a new
stdte variable element that reflects the most recent value of that state variable.

State variable elements may appear in any order within a given /nstancelD element. This
implies that no meaning may be deduced from the order in which the state variables fof a
giyen instance are listed. Similarly, the order of InstancelD elements has ne particular
mganing and they may appear in any order.

For example, when the Brightness of instance 0 changes from 26 to|\%4 then to 48, the
Brlghtness of instance 1 changes from 54 to 35, then to 11, andca transform has bgen
pefformed on instance 2 such that the TransformSettings are modified; LastChange is setl to
the following:

<?xml version="1.0" encoding="UTF-8"?>
<Eyent
xphlns="urn:schemas-upnp-org:metadata-1-0/RCS/"
xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
x$i:schemalocation="
urn:schemas-upnp-org:metadata-1-0/RCS/
http://www.upnp.org/schemas/av/rcs-event&y1-20060531.xsd">
<InstanceID val="0">
<Brightness val="48"/>
</InstancelD>
<InstancelD val="1">
<Brightness val="11"/>
</InstanceID>
<InstanceID val="2">
<TransformSettings vals"
<!-- ... the following text needs to be XML escaped -->
<?xml version=!"1_0" encoding="UTF-8"?2>
<TransformSet{fings xmlns=
"urn:schemas-upnp-org:av:TransformSettings"
xmlnsixsdi="http://www.w3.0rg/2001/XMLSchema-instance"
xsifsghemalocation="urn:schemas-upnp-org:av:TransformSettings
http{//Www.upnp.org/schemas/av/TransformSettings.xsd">
Ltransform name="Rotation">
<value>90</value>
</transform>
<transform name="Zoom">
<value>100</value>
</transform>
TransformSettings>"

/>
</InstancelD>
</Event>

The LastChange state variable is evented using the standard UPnP event mechanism. All
other state variables , except the state variables AllowedDefaultTransformSettings and
DefaultTransformSettings, are indirectly evented via the LastChange state variable event.
When a new instance is created by invoking the ConnectionManager::PreparefForConnection()
action, the LastChange state variable shall incorporate the new instance and thus be evented
with the initial values. Refer to subclause 5.3.2 for additional details.

Note that the LastChange state variable is XML and therefore needs to be escaped using the
normal XML rules (see [36] — 2.4 Character Data) before being transmitted as an event.
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Note that for all values of state variables that contain XML, the content shall be escaped
before inserting it inside LastChange.

Note when a new instance is created, the initial values for transforms should be equal to the
values in the DefaultTransformSettings state variable, or the transform’s inactive value when
no default value is established.

5.2.3 PresetNamelList

This required state variable contains a comma-separated list of valid preset names currently
supported by this device. Its value changes if/when the device changes the set of presets that
" T X X ; . L ) -
URANP event. This state variable will include any of the predefined presets that are supporied
by|the device.

5.2.4 Brightness

Thfs conditionally required state variable shall be implemented if the GefBrightness()|or
SeffBrightness() actions are implemented. The unsigned integer state variable“represents the
cufrent brightness setting of the associated display device. Its value ranges from a minimpm
of |0 to some device specific maximum. A numerical change of 1 corresponds to the smallgst
ingremental change that is supported by the device.

Higher values increase the brightness of the display’s output.

5.4.5 Contrast

This conditionally required state variable shall be implemented if the GetContrast() |or
SejfContrast() actions are implemented. The unsigngd ‘integer state variable represents the
cufrent contrast setting of the associated display device. Its value ranges from a minimum gf 0
to [some device specific maximum. A numericallchange of 1 corresponds to the smallgst
ingremental change that is supported by the device.

Hi

gher values increase the contrast of the diSplay’s output.

5.2.6 Sharpness

This conditionally required state variable shall be implemented if the GetSharpness()|or
SeffSharpness() actions are implémented. The unsigned integer state variable represents the
cufrent sharpness setting of the associated display device. Its value ranges from a minimum
of |0 to some device specijficsmaximum. A numerical change of 1 corresponds to the smallgst
ingremental change that is-supported by the device.

Higher values accenttiate fine detail.

5.4.7 RedVideoGain

This conditionally required state variable shall be implemented if the GefRedVideoGain()|or
SefRedVideoGain() actions are implemented. The unsigned integer state variable represepts
the current setting of the red gain control for the associated display device. Its value ranges
from¢a ‘'minimum of 0 to some device specific maximum. A numerical change of 1 correspor|ds
to the*smallest incremental change that is supported by the device

Higher values increase the intensity of red in the display’s output. See subclause 5.2.32.1 for
additional information.

5.2.8 GreenVideoGain

This conditionally required state variable shall be implemented if the GetGreenVideoGain() or
SetGreenVideoGain() actions are implemented. The unsigned integer state variable
represents the current setting of the green gain control for the associated display device. Its
value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
corresponds to the smallest incremental change that is supported by the device.

Higher values increase the intensity of green in the display’s output. See subclause 5.2.32.1
for additional information.
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5.2.9 BlueVideoGain

This conditionally required state variable shall be implemented if the GetBlueVideoGain() or
SetBlueVideoGain() actions are implemented. The unsigned integer state variable represents
the current setting of the blue gain control for the associated display device. Its value ranges
from a minimum of 0 to some device specific maximum. A numerical change of 1 corresponds
to the smallest incremental change that is supported by the device.

Higher values increase the intensity of blue in the display’s output. See subclause 5.2.32.1 for
additional information.

5.T1'ﬂ_Rl?d'\ﬁ'd‘l?D'Bl'a(,kLevei
Thfs conditionally required state variable shall be implemented if the GetRedVideoBlackkevel()

or|SetRedVideoBlackLevel() actions are implemented. The unsigned integer state)variaple
represents the current setting for the minimum output intensity of red for thenassociatled
didplay device. Its value ranges from a minimum of 0 to some device specific, maximum| A
numerical change of 1 corresponds to the smallest incremental change thatyis)supported |by
the device.

Higher values increase the minimum output intensity of red in theydisplay’s output. See
supclause 5.2.32.1 for additional information.

5.4.11 GreenVideoBlackLevel

This  conditionally  required state variable shall\_Jbe implemented if the
GdtGreenVideoBlackLevel() or SetGreenVideoBlackLevel()/ actions are implemented. The
unpgigned integer state variable represents the current setting for the minimum output intengity
of |green for the associated display device. Its valu€ ranges from a minimum of 0 to some
depice specific maximum. A numerical change of 4 corresponds to the smallest incremerntal
change that is supported by the device.

Higher values increase the minimum outputintensity of green in the display’s output. See
supclause 5.2.32.1 for additional informatiot-

5.2.12 BlueVideoBlackLevel

Thjs conditionally required state variable shall be implemented if the GetBlueVideoBlackLevel()
or|SetBlueVideoBlackLevel() actions are implemented. The unsigned integer state variaple
represents the current setting:for the minimum output intensity of blue for the associaled
digplay device. Its value ranges from a minimum of 0 to some device specific maximum| A
numerical change of 1 corresponds to the smallest incremental change that is supported |by
the device.

=

Higher values increase the minimum output intensity of blue in the display’s output. See
supclause 5.2,32.1 for additional information.

5.4.13 ColorTemperature

This cenditionally required state variable shall be implemented if the GetColorTemperaturge()
or | SetColorTemperature() actions are implemented. The unsigned integer state variable
re ; ing for { | I £ white for it iated disol levike
Its value ranges from a minimum of 0 to some device specific maximum. A numerical change
of 1 corresponds to the smallest incremental change that is supported by the device

Lower values produce warmer shades of white (that is: biased towards yellow/orange) and
higher values produce cooler shades of white (that is: biased towards blue).

5.2.14 HorizontalKeystone

This conditionally required state variable shall be implemented if the GetHorizontalKeystone()
or SetHorizontalKeystone() actions are implemented. The signed integer state variable
represents the current level of compensation for horizontal distortion (described below) of the
associated display device. Its value ranges from device-specific negative number to a device
specific positive number. Zero does not need to be in the middle of this range, although it will
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be for most devices. A numerical change of 1 corresponds to the smallest incremental change
that is supported by the device.

Horizontal distortion can occur when the display device is horizontally misaligned from the
center of the viewing screen. For example, when a video/still-image projection device is
shifted to the left or right of the display screen, the image becomes distorted (one side is taller
than the other). The HorizontalKeystone state variable is used to compensate for this type of
distortion.

Note: The following descriptions in Figure 1 illustrate the effect of the HorizontalKeystone
ariable when applied to a projection device that is prope entered with respe o the

e left side of the display’s output decreases in size as the value becomes morenegat|ve
at is: moves farther away from zero in a negative direction). This produces a trapezoidal-
shape image with the left and right edges remaining parallel, but with the left side 'shorter than
the right side.

ThE right side of the display’s output decreases in size as the value incréases (that is: moyes
farther from zero in a positive direction). This produces a trapezoidalkshape image with {he
leff and right edge remaining parallel, but with the right side shorter than the left side.

Negative Values - Zero - Positive Values

Figure 1 — Horizontal) Keystone

5.2.15 VerticalKeystone

Thfs conditionally required state variable shall be implemented if the GetVerticalKeystone()| or
SeftVerticalKeystone() actions are implemented. The signed integer state variable represepts
the current level of compensation for_vertical distortion (described below) of the associafed
digplay device. Its value ranges frof device-specific negative number to a device specific
popitive number. Zero does not need to be in the middle of this range, although it will be for
mqst devices. A numerical change’of 1 corresponds to the smallest incremental change thaf is
supported by the device.

Velrtical distortion can occur when the display device is vertical misaligned from the center of
the viewing screen. Far example, when a video/still-image projection device is moved abqve
or [below the display~screen, the image becomes distorted (that is: the top and bottom edges
haye different lengths). The VerticalKeystone state variable is used to compensate for this
type of distortion.

Nate: The(following descriptions in Figure 2 illustrate the effect of the VerticalKeystone state
vafiableswhen applied to a projection device that is properly centered with respect to the
vigwing-screen (for example, no misalignment distortion exists).

The bottom edge of the display’s ouifpul decreases in size as the value becomes more
negative (that is: moves farther away from zero). This produces a trapezoidal-shape image
with the top and bottom edges remaining parallel, but with the bottom edge shorter than the
top edge.

The top edge of the display’s output decreases in size as the value increases (that is: moves

farther from zero in a positive direction). This produces a trapezoidal-shape image with the
top and bottom edges remaining parallel, but with the top edge shorter than the bottom edge.
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Negative Values - Zero -4 Positive Values

Figure 2 — Vertical Keystone

5.2.16 Mute
This conditionally required state variable shall be implemented if the GetMute() or SetMut

e()

actions are _implemented. The boolean state variable represents the current mute setting

of

the associated audio channel. A value of TRUE (that is: a numerical value of 1) indicates\t
the output of the associated audio channel is currently muted (that is: that channel'is
preéducing any sound).

5.2.17 Volume

Thfs conditionally required state variable shall be implemented if the¢GetVolume()
SefVolume() actions are implemented. The unsigned integer state variable represents
cufrent volume setting of the associated audio channel. Its value ranges-from a minimum o

to [some device specific maximum, N. This implies that the device,'supports exactly (Nt

digcrete volume settings for this audio channel. A numerical change“of +1 or -1 selects
nekt available volume setting up or down respectively.

Lower values produce a quieter sound and higher values produce a louder sound. A value ¢
represents the quietest level of sound and a value of N represents the loudest level of sou
supported by the device for that channel.

5.4218 VolumeDB

Thjs conditionally required state variable shall* be implemented if the GetVolumeDE

hat
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or
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he
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SetVolumeDB() or GetVolumeDBRange() actions are implemented. The signed integer st
valiable represents the current volume setting of the associated audio channel. Its va
represents the current volume setting, *expressed in decibel (dB). However, to repres
volume settings with a resolution betteprthan 1 dB, the integer value shall be interpreted
haying the decimal point between the’Most Significant Byte (MSB) and the Least Signific
Byfe (LSB). This effectively resulis™in a volume setting range from +127.9961 dB (Ox7FH
down to -127.9961 dB (0x8001) in“steps of 1/256 dB or 0.00390625 dB (0x0001), providing
avgilable range and resolution‘far beyond what is typically needed. The value correspond
to Px8000 is invalid.

Ealch implementation of.this service shall specify a vendor-defined minimum value (MinVal
anfd maximum valde“~(MaxValue). The MinValue and MaxValue values can be retrieV
thiough the GéiViolumeDBRange() action. Most implementations will not support

ingremental values between the supported minimum and maximum values. If a control pg
attempts to<set VolumeDB to an unsupported value, the device will set the volume to {
clgsest setting that is supported by the device for the associated channel. Lower valy
(including. negative values) produce a quieter sound and larger values produce a louder sou
A value-of MinValue dB represents the quietest level of sound and a value of MaxValue
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represents the loudest level of sound supported by the device for that channel

Note: Since MinValue and MaxValue will typically be used to generate user interface elements

26

(like volume sliders), it is important to report a reasonable value for MinValue rather than
the actual value implemented by the physical volume control. For instance, if a physical
volume control has a lowest position 0 that is effectively a mute of the output signal
(-0 dB), and the next higher position 1 corresponds to -70 dB, it would not be wise to
report MinValue = -127.9961 dB (the lowest available value to represent -») since this
would have adverse results when used to draw a linear dB scale in the user interface.
Instead, a more reasonable value of, say -75 dB could be reported to represent the
quietest position 0 of the control.
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5.219 Loudness

This conditionally required state variable shall be implemented if the GetfLoudness() or
SetLoudness() actions are implemented. The boolean state variable represents the current
loudness setting of the associated audio channel. A value of TRUE (that is: a numerical value
of 1) indicates that the loudness effect is active.

5.2.20 AllowedTransformSettings

This conditionally required state variable shall be implemented if the GetAllowedTransforms()
or GetAllAvailableTransforms() actions are implemented. The state variable provides
information about the currently allowed set of transforms that can be applied on the
asgociated device.

The AllowedTransformSettings state variable is a string that contains |an
AllowedTransformSettings XML Document. The state variable is evented on a per-instarjce
bapis conveyed by the LastChange state variable.

When an instance is created (by the PrepareForConnection() action) the initial value of this
stdte variable shall convey all transforms that the implementation supports,.when no content is
aspociated with the rendering control instance. Prior to an initial media-item being downloaded
to|a virtual renderer instance using the SetAVTransportURI() action, an empty allowed
transform state variable may be reported. However, in cases )where media-dependént
trahsforms may be applied such as the Brightness transform, thé/implementation may repport
thgse transforms as immediately available after instance creation. The choice of this behaior
is | implementation dependent. When a change occwrs to the AVTransportURI |or
CdrrentTrackURI AVTransport service state variables, “a ‘new media item is bound to [an
ingtance. The renderer shall determine if updates to, the current allowed transform list are
required. If changes to the allowed transform list are,'detected, a complete new transform |ist
shpuld be evented as quickly as possible.

When any allowed transform or associated allowed values are modified then the new evenied
value of this state variable shall reflect the éntire set of allowed transforms for this instance

SeE the AllowedTransformSettings schema [1] for details.

The following example shows “a generalized “template” for the format of {he
AllowedTransformSettings XML *Document. The example shows the elements that need to [be
filled out by individual implementations in the vendor character style.

<?fml version="1.0" eqdbding:"UTF—8"?>
<TkransformList <
xpnlns="urn:schem ‘sgﬁnp—org:av:AllowedTransformSettings"
xmlns:xsi="http=: ww.w3.0rg/2001/XMLSchema-instance"
x$i:schemalo i-on="urn:schemas-upnp-org:av:AllowedTransformSettings
htﬁzgé§§§&.upnp.org/schemas/av/AllowedTransformSettings.xsd">
<trans name="Name of transform" shared="1|0">

<AAI ﬁdlyName>FTiendly name of transform</friendlyName>
lowedValueRange
unit="unit of the transform"

\Q/ scale="scale indication of the transform"
- inactiveValue="value of the transform that does not result in any effect
on the (original) output"
>
<minimum>minimum value</minimum>
<maximum>maximum value</maximum>
<step>increment value</step>
</allowedValueRange>
</transform>
<transform name="Name of transform" shared="1]|0">
<friendlyName>Friendly name of transform</friendlyName>
<allowedValueList
unit="unit of the transform"
scale="scale indication of the transform"
inactiveValue="value of the transform that does not result in any effect
on the (original) output"
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<allowedValue>enumerated value</allowedValue>
<!-- other allowed values go here -->
</allowedValueList>

</transform>
<!-- other transforms go here -->

</TransformList>

xml

TransformList

trg

nsform

Required for all XML documents. Case sensitive.

Allowed. xsd:string. Identifies the transform and its corresponding allowed, value se
@name

Required. xsd:string. Identifies the name of the transform that is described
within this element. The value of this attribute is case, gensitive.

@shared

Required. xsd:boolean. A value of “1” indicates thatthe transform is shared.
shared transform acts on the post-mix instance\of¥all virtual renderer

instances. When the transform is identified &s)shared, the transform changes

shall be applied on InstanceID = 0.
friendlyName

Allowed. xsd:string. A short user frdiendly name for the transform. Only one
friendlyName element can be preseént per transform.

allowedValuelist

Allowed. Enumerates a set of\values that are allowed for this element. If thg
allowedValuelList element %S not present then the allowedValueRange element
shall be present. Contains the following child elements and attributes:

allowedValue

Required. xsd:anyTypé=ldentifies one of the values that are allowed for this element. Legal values

are

typically defined byi.the UPnP Forum AV Working Committee. However, vendors may add venglor-

specific allowed values.

Qunit

Allowed. xsd:string. Indicates the unit of measure in which the transform settings are expressed. [The

unitstdefined in the table below shall be used by the implementations when a transforms useg
applicable measure. Only one unit attribute instance can be present per set of allowed values.
other unit definitions see [37].
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Table 23 — Allowed values for the unit attribute.

Unit Measure Comments (Usages)
Iv Brightness in Cd/m? Display brightness.
dB Sound in decibels Volume adjustments.
deg Angle Rotation, Tilt adjustments.
Duration in PnYnMnDTnHnMnS format.
dur : . . TR .
Years/Days/Hours/Min/Sec Device sleep timers. Inactivity timer. Energy saving.
C Femperature—tr-Gelsius Eguiprrent—Room-temperatar
K Temperature in Kelvin Color temperature.
p¢t Percentage Relative display positioning.
p Graphical in pixel Absolute positioning on display.
pf Graphical in point OSD font sizes.
Hg Frequency in Hertz Display response times. Refresh rates. Audio spectrum
k+|-lz Frequency in kilohertz Display response times. Refresh’nates. Audio spectrum
Mhz Frequency in megahertz Display response times. Refresh rates. Audio spectrum
GHz Frequency in gigahertz Display response times’,Refresh rates. Audio spectrum
. . Photo hold times. Fransition effects speed. Screen
s Time in seconds s
avers.
. . - Photo hold times. Transition effects speed. Screen
mps Time in milliseconds
Savers.
. Roomdimensions. Distances between speakers.
mj Length in meters .
Distance to screen.
. . Room dimensions. Distances between speakers.
cmn Length in centimeters )
Distance to screen.
. - Room dimensions. Distances between speakers.
mim Length in millimeters .
Distance to screen.
W Power in Watts Power.
k- IfF:ower consumption in kilowatt- Power usage over time.
ours
Vendor- Vendors should use standard defined units like unit in
d¢fined the Sl system.
@scale
Allowed. xsd:string. Indicates the scale of the transform settings of this transform. Only one s¢ale
attribute instance can be present per set of allowed values.
Table 24 — Allowed values for the scale attribute.
Scale Description
LINEAR Scale is linear spaced
LOGARITHMIC Scale is logarithmic spaced
Vendor-defined
QinactiveValue

Allowed. xsd:string. Indicates the value of the transform which, when set, results in the same output as

the original rendered output.

Qinfo

Allowed. xsd:string. Indicates an informative descriptive name for this set of allowed values.
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allowedValueRange

Allowed.Defines a range and resolution for a set of numeric values that are
allowed for this element. If the allowedValueRange element is not present
then the allowedValueList element shall be present. Contains the following
child elements and attributes:

minimum

Required. xsd:string. Single numeric value. Inclusive lower bound. Shall be less than maximum.

Note: Care must be taken when dealing with floating-point values so that conversion and/or rounding
errors do not cause inaccurate comparison operations.

maximum
RUqUiIUU‘. )\blj.bl.lillg. Si gE arme 'IC vaiue. CUS'VE UppE qu d S a bEg eate t a I[I”II[II T.

Note: Care must be taken when dealing with floating-point values so that conversion and/or roun
errors do not cause inaccurate comparison operations.

ing

step
Allowed. xsd:string. Single positive numeric value. Indicates the numeric difference between adjagent
valid values within the allowedvalueRange. The value of step shall divide theninclusive range ffom
minimum to maximum into an integral number of equal parts. In other words, ma%imum = minimym +
N*step where N is a positive integer. When step is omitted and the data type of the element i§ an
integer, the default value of step is 1. Otherwise, if step is omitted, ‘allyvalues within the inclugive
range from minimum to maximum shall be supported.

Note: Care must be taken when dealing with floating-point valués so that conversion and/or roungling
errors do not cause inaccurate comparison operations.

@Qunit
See unit description from the allowed value list.

@scale
See scale description from the allowed value.list.

@inactiveValue
See inactiveValue description fromthe allowed value list.

@info
See info description from the<allowed value list.

Trlansforms that are specifiedo,"with numeric values can be conveyed Wwith
alllowedValueRange or with allowedvValueList. This is a vendor specific choice. Numgric
values can be specified eitherxas a float or as an integer. This can be deducted by the
prgcision of the step value whien the allowedvValueRange method is used.

=

Nate that since the value’/ of AllowedTransformSettings is XML, it needs to be propdgrly
esgaped (using the normal XML rules: [36] 2.4 Character Data and Markup) before embedd(ng
in B SOAP responsg-message.

Nate that for all values of state variables that contain XML, the content shall be escaped
before inserting’it inside LastChange.

5.4.21 TransformSettings

Thisconditionally reqwred state variable shall be |mplemented |f the GetTransforms() or

current values of the set of appllcable transforms The |n|t|al values for the transformssettlngs
from a newly created instance are copied from the currently established default values.

Note: When one transform and its current value are changed, all transforms will be evented
for that instance.

See the TransformSettings schema [28] for details.

The following example shows a generalized “template” for the format of the TransformSettings
XML Document. The example shows elements that need to be filled out by individual
implementations in the vendor character style.

<?xml version="1.0" encoding="UTF-8"?>
<TransformSettings
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xmlns="urn:schemas-upnp-org:av:TransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.org/schemas/av/TransformSettings.xsd">
<transform name="Name of transform">
<value>value<value>
<value index="1">value-1<value>
</transform>
<!-- other transforms go here -->
</TransformSettings>

Required for all XML documents. Case sensitive.

TrgnsformSettings
Required. Must have “urn:schemas-upnp-org:av:TransformSettings” as the value for the xmins attribute; this’references|the
UPnP AV Working Committee Datastructure Template Schema. As long as the same xmins is used, the data strucfure
template shall be backward compatible, i.e. usable by legacy implementations. This element contains"a list of transfoyms
settings. The transforms are designed orthogonal, so order of the transforms in this list is not important:

trgnsform

Allowed. xsd:string. Identifies the data structure type. Contain§ the following chil
element and attribute:
@name
Required. xsd:string. Identifies the name of the transform that is deseribed within this element.

value
Required. xsd:string. The value element shall have a value that is part of the current set of allowed values offthe
transform.

@index
Optional. xsd:string. This value indicates which, set of allowed values of the transform is being used. [The
@4index attribute shall have a value that indexes-the multiple allowed value lists or ranges indicated on|the
transform. When the index value is omitted the'value is 0.

Ngte that since the value of TransformSeftings is XML, it needs to be properly escaped (us|ng
the normal XML rules: [36] 2.4 Character Data and Markup) before embedding in a SOAP
regponse message.

Nate that for all values of state(variables that contain XML, the content shall be escaped
before inserting it inside LastChange.

5.4.22 AllowedDefaultEranhsformSettings

Thys conditionally . \\required state  variable  shall be implemented if the
GqtAllowedDefaultTransformSettings() actions is implemented. The state variable |is
introduced to provide type information for the AllowedDefaultTransformSettings argument{ in
the GetAllowedBDefaultTransforms() action. This state variable has the same definition as {he
AllowedTransfermSettings state variable.

This state-variable shall be evented when one of the allowed default values is changed by the
implementation.

Note that the AllowedDefaultTransformSettings state variable is not part of the LasiChange
state variable.

Note that the change of this state variable is induced from an out-of-band method and that the
content of this state variable does not change often.

5.2.23 DefaultTransformSettings

This conditionally required state variable shall be implemented if the GetDefaultTransforms()
or SetDefaultTransforms() actions are implemented. The state variable is introduced to
provide type information for the CurrentDefaultTransformSettings argument in the
GetDefaultTransforms() action, and for the DesiredDefaultTransformSettings argument in the
SetDefaultTransforms() action. This state variable has the same definition as the
TransformSettings state variable (see subclause 5.2.21).
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This state variable shall be evented when one of the default values is changed by invoking the
SetDefaultTransforms() action.

Note that the DefaultTransformSettings state variable is not part of the LasiChange state
variable.

5.224 A ARG TYPE Channel

This required state variable is introduced to provide type information for the Channel input
argument in various actions of the RenderingControl service. It is used to identify a particular
channel of an audio stream. A channel, except the Master channel, is associated with the

lo . to
refer to a channel using the spatial position of the associated speaker as described in,Tabple
21

The Master channel is a logical channel and, therefore, has no spatial position @associafed
with it. A one-channel channel cluster does not have spatial position associated’ with it either
anf will use the Master channel to control its properties.

A thannel cluster is the collection of all channels, including the Master‘channel, within [an
aufio stream. A single channel (mono) cluster has only one channel-~the Master channelf A
twp-channel (stereo) cluster has three channels — the Master channelythe Left Front channel,
anfl the Right Front channel. In this specification, only the Master channel is required. |All
other channels are allowed, see Table 21, “* — allowedValueListfor A ARG TYPE Chanrlel’
for details.

5425 A ARG TYPE InstancelD

Thfs required state variable is introduced to provide-type information for the InstancelD input
argument in various actions of the RenderingControl service. It specifies the virtual instar|ce
of the RenderingControl service to which the associated action shall be applied. A value of ['0”
indicates that the action shall be applied to the.global (post-mix) stream, as shown in Figur¢ 4
—|Virtual Instances of RCS.

5226 A ARG TYPE PresetName

Thfs required state variable is introduced to provide type information for the PresetName input
argument in the SelectPreset action of the RenderingControl service. This string argument is
used to specify the name of adevice preset. This may include any of the names listed in the
PrgsetNamelist state variablesor any of the predefined presets (listed below in Table 25) that
ar¢ supported by the deviCer

Tabte\25 — Predefined Names of Some Common Presets

Value Definition
“FactoryDefaults” The factory settings defined by the device’s manufacturer.
“InstallationDefaults” The installation settings defined by the installer of the device. This
may or may not be the same as the Factory defaults.

5.2 A ARG TYPE DeviceUDN

This conditionally required state variable shall be supported if the SetStateVariables() action
is implemented. The state variable is introduced to provide type information for the
RenderingControlUDN argument in this action. It is a string value containing the UDN of the
device.

5228 A ARG TYPE ServiceType

This conditionally required state variable shall be supported if the SetStateVariables() action
is implemented. The state variable is introduced to provide type information for the
ServiceType argument in this action. It is a string value containing the service type and
version number of a service such as “RenderingControl:3”.
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5229 A ARG TYPE ServicelD

This conditionally required state variable shall be supported if the SetStateVariables() action
is implemented. The state variable is introduced to provide type information for the Serviceld
argument in this action. It is a string value containing the service ID of a service.

5230 A ARG TYPE StateVariableValuePairs

This conditionally required state variable shall be supported if the GetStateVariables() or
SetStateVariables() action is implemented. The state variable is introduced to provide type
information for the StateVariableValuePairs argument in these actions. This state variable
contains a list of state variable names and their values. The list of state variables whose
name/value pair is requested is given by another argument to the action. The structure of the
StateVariableValuePairs argument is defined in [4]. The following XML fragment illustrates a
typical example of the schema:

<?xml version="1.0" encoding="UTF-8"?>
<stateVariableValuePairs
xplns="urn:schemas-upnp-org:av:avs"
xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xfi:schemaLocation=""
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs-v1-20060531.xsd">
<stateVariable variableName="Brightness">

4

</stateVariable>
<stateVariable variableName="Volume" channel="Mastex">
50
</stateVariable>
<!—- More state variable value pairs can be Sfiserted here -->

</$tateVariableValuePairs>

Tr;r relevant variableNames shall be eithervall or a subset (as required) of the defired
RenderingControl state variables excepf’ for LastChange, PresetNamelist, and gny
A JARG TYPE xxx state variables.

5431 A ARG TYPE StateVariableList

Thfs conditionally required state-variable shall be supported if the GetStateVariables()|or
SeftStateVariables() action is~implemented. The state variable is introduced to provide type
information for the StateVariableList argument in these actions. It is a CSV list of state
vafiable names. This yariable may contain one or more (as required) of the defined
RenderingControl state ‘variable names except LastChange, PresetNamelList, and gny
A JARG TYPE xxx(state variable names. The asterisk (“*”) can be specified to indicate (all
relevant variable hames (excluding LastChange, PresetNamelList, and any A_ ARG _TYPE xxx
stdte variables.)

5.4.32 Relationships between State Variables

Except for the LastChange and two volume-related state variables (that is: Volume 4nd

VdlutweDB), all state variables operate independently. However, whenever any (rfon

A I\Df‘ TVDI: vvv\ ctatn vyariahla ~h o atatn ~ho de 1o addad $~ he
T = XXK)—oStTatC vatHtapte Ullulls\l\), a—State ullullyu UU\JUIIHLUI To—aaGTT—to

astChang state variable to reflect the modified state. Refer to the description of the
LastChange state variable and overall eventing model for more details.

5.2.32.1 xxxVideoGain and xxxVideoBlackLevel

As described in subclauses 5.2.7 thru 5.2.12, a pair of state variables is defined to control the
output intensity of each primary color (that is: red, green, and blue). The state variable pair
associated with each color includes one state variable to control the gain of that color and one
state variable to control the minimum output intensity of that color (for
example, RedVideoGain and RedVideoBlackLevel).

Although these two state variables are associated with the same color, they function
independently from each other (that is: changing the value of one state variable does not
affect the value of the other). However, each state variable within a given pair (that is:
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associated with a given color) may affect the output intensity of that color. For example, while
displaying a static image, increasing the value of either the RedVideoGain
or RedVideoBlackLevel state variables may cause an increase the amount of red that is
displayed. Similarly, decreasing either state variable may cause a decrease in the amount of
red.

The precise effect of these two variables may vary from device to device. However, as a
common example, the RedVideoGain controls the multiplication factor between the input and
output intensity of the color red and the RedVideoBlackLevel controls minimum output

intensity of red regardless of the input intensity. Thus, a typical implementation may be
describhed lIQihg a variation of the fnllnwing formula:

Red Output Intensity = RedVideoGain * Red Input Intensity + RedVideoB/ackLeve/Q'<\
5.2.32.2 Volume and VolumeDB v

There shall be a one-to-one correspondence between the supported values fof\{nf?e Volulme
stgte variable and the VolumeDB state variable as both state variables actu represent the
safme physical volume control. Therefore, if the Volume state variable supports (N+1) valuges,
thgn the VolumeDB state variable shall also support (N+1) values. | rticular, a Volume
value of 0 shall correspond to a VolumeDB value of MinValue dB, a Volume value of N
shall correspond to a VolumeDB value of MaxValue dB. Note that ﬁbough the Volume state
vafiable can take all (N+1) contiguous integer values between%ﬁ@,ﬂd N, this does not imply
that the actual volume increments shall be constant over th tire supported range. Tlhe
Vdlume state variable shall be considered merely as an ind@ nto an array Vol() of possiple
volume settings that the physical volume control actually i ments. Likewise, the VolumeDB
stdte variable can only take the (N+1) discrete values cog\amed in the above mentioned array.

VdlumeDB = Vol(Volume), Volume € [0,N] QQ

As| an example, consider a physical volume\gﬁ%rol that implements 45 different positigns
(NF44). The loudest position corresponds to 0.dB (MaxValue = 0 dB) and the quietest positfon
cofresponds to -72 dB (MinValue = -72 d iThe control has 3 zones that each offer differgnt
stdp resolutions: Between 0 and -24 dB,*the resolution is 1 dB, between -24 and -48 dB, t{he

regolution is 2 dB, and between -48 -72 dB, the resolution is 3 dB. Figure 3 shows the
relptionship between the Volume ar&\ olumeDB state variables.

Volume O

4~

21 23 25 27 29 31 33 35 37 39 41 43

VolumeDB

4 -22 -20 -18 -16 -14 12 -10 -8 -6 -4 -2 0dB

23 21 19 17 15 13 -11 8 7 5 -3 -1

Figure 3 — Relationship between Volume and VolumeDB

5.3 Eventing and Moderation
5.3.1 Eventing and Moderation Overview

As Table 26 below summarizes, the RenderingControl specification uses moderated eventing
for only one of its standard state variables and no eventing for the rest.
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Table 26 — Event moderation

Variable Name Evented Moderated Max Event Logical Min Delta
Event interval @ Combination per Event b
(seconds)
LastChange YES YES 0.2
PresetNameList NO NO
Brightness NO NO
Contrast NO NO
Sharpness NO NO
R¢dVideoGain NO NO
GleenVideoGain NO NO
BlueVideoGain NO NO
Re¢dVideoBlackLevel NO NO
GteenVideoBlackLevel NO NO
BlueVideoBlackLevel NO NO
ColorTemperature NO NO
HerizontalKeystone NO NO
VérticalKeystone NO NO
Mute NO NO
Vdlume NO NO
V¢lumeDB NO NO
LqQudness NO NO
AfowedTransformSettings NO NQ
ThansformSettings NO NO
AllowedDefault YES NO
ThansformSettings
DefaultTransformSettings YES NO
A|ARG TYPE Channel NO NO
A|lARG_TYPE InstancelD NO NO
AlARG TYPE PresetName NO NO
A|ARG _TYPE DeviceUBN NO NO
A|lARG_TYPE SetuiceType NO NO
A|ARG TYPEXServicelD NO NO
A|ARG_FYPE NO NO
StateVariableValuePairs
A|ARG TYPE NO NO
StateVariableList
Non-standard state variables NO NO

implemented by a UPnP vendor

go here

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

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

Since the RenderingControl service supports multiple virtual instances (via the InstancelD
argument included in each action), the traditional UPnP eventing model is unable to
differentiate between multiple instances of the same state variable. Therefore, the
RenderingControl service event model defines a specialized state variable (LastChange) that
is used exclusively for eventing individual state changes. In this model, the LastChange state
change is the only variable that is evented using the standard UPnP event mechanism. All
other state variables are indirectly evented via the LastChange state variable. (Note:
A_ARG_TYPE_ state variables are not evented, either directly or indirectly.)

Wien the value of a state variable changes, information about that change i1s added 10 {he
LaptChange state variable as described in subclause 5.2.2. As a result of modifying\t{he

LaptChange state variable, its new value (that is: the information describing the original state
change) is evented using the standard UPnP eventing mechanism. In this manner,the‘change
to the original state variable is indirectly evented to all interested control points.

Since the LastChange state variable is a moderated state variable, multiple state changes are
acegumulated in the LastChange state variable until its moderation period expires. When this
ocgurs, the current value of the LastChange state variable is sent out using the standard
UANnP eventing mechanism. This notification informs interested control points of all state
changes that have occurred since the previous LastChange event was’sent.

Affer the LastChange state variable is evented, its contents is\cleared out in preparation ffor
the next state change. (Note: The act of clearing out thesstale contents of the LastChange
stdte variable does not need to generate another event notification even though its value has
changed. Doing so would only generate unnecessary network traffic.). Because the
LagtChange state variable is moderated, a given state variable may change multiple times
before the current moderation period expires. In such cases, the LastChange state variaple
will contain a single entry for that state variable.seflecting its current (most recent) value.

The standard UPnP event mechanism indijcates that when a control point subscribes|to
re¢eive events, the current values of all evented state variables are returned to the subscriber.
Hawever, since the LastChange state\ variable is the only state variable that is diregtly
evented (that is: all other state variables are indirectly evented via the LastChange state
vafiable), it is not very meaningful te:respond to an event subscription request with the currg¢nt
value of the LastChange statewvariable. Its value is too transitory to be of any use to the
supscribing control point. Therefore, when an event subscription is received, the device shall
regpond with the current-values of all (indirectly evented) state variables within all v3glid
ingtances of this service, Refer to subclause 5.2.2 for additional information.

5.4 Actions

5.4.1 Action Overview

The following) tables and subclauses in subclause 5.4 define the various RenderingConfrol
actions. Except where noted, if an invoked action returns an error, the state of the device will
be|unaffeeted.
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Table 27 — Actions

Name R/A @ Control
Point R/IA b
ListPresets() R A
SelectPreset() R A
GetBrightness() A A
SetBrightness() A A
GetContrast() A A
SetContrast() A A
GetSharpness() A A
SetSharpness() A A
GetRedVideoGain() A A
SetRedVideoGain() A A
GetGreenVideoGain() A A
SetGreenVideoGain() A A
GetBlueVideoGain() A A
SetBlueVideoGain() A A
GetRedVideoBlackLevel() A A
SetRedVideoBlackLevel() A A
GetGreenVideoBlackLevel() A A
SetGreenVideoBlackLevel() A A
GetBlueVideoBlackLevel() A A
SetBlueVideoBlackLevel() A A
GetColorTemperature() A A
SetColorTemperature() A A
GetHorizontalKeystone() A A
SetHorizontalKeystone() A A
GetVerticalKeystone() A A
SetVerticalKeystone() A A
GetMute() A A
SetMute() A A
GetVolumef) A A
SetVolume() A A
GetVolumeDB() A A
SetVolumeDB() A A
GetVolumeDBRange() CRC A
GetlLoudness() A A
SetLoudness() A A
GetStateVariables() A A
SetStateVariables() A A
GetAllowedTransforms() CRC A
GetTransforms() CRC A
SetTransforms() CRC A
GetAllowedDefaultTransforms() CRC A
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Name R/A @ Control
Point RIA b
GetDefaultTransforms() CRC A
SetDefaultTransforms() CRC A
GetAllAvailable Transforms() CRC A
Non-standard actions implemented by a UPnP vendor go here X X

Note: Non-standard actions shall be implemented in such a way that they do not interfere with the basic
operation of the RenderingControl service; that is: these actions shall be optional and do not need to be
TNVOKed for the RenderimgConirol SErvice 1o operate normally.

@ For a device this column indicates whether the action shall be implemented or not, where R = required,
A = allowed, CR = conditionally required, CA = conditionally allowed, X = Non-standard, add £0 when
deprecated (e.g., R-D, A-D).

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

C See action description for conditions under which implementation of this action is-required.
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5.4.2 ListPresets()

This required action returns a list of the currently defined presets. The CurrentPresetNamelList
OUT argument contains a comma-separated list of preset names that include both predefined
(static) presets and user-defined (dynamically created) presets that may be created via a
private vendor-defined action.

54.21 Arguments

Table 28 — Arguments for ListPresets()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentPresetNamelList uT PresetNamelList
5.4.2.2 Dependency on State
Ndne.
5.4.2.3 Effect on State
Ngne.
5.4.24 Errors
Table 29 — Error Codes for ListPreséets()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specifiedYnstancelD is invalid.
543 SelectPreset()

This required action restores (a subset) of the state variables to the values associated w|ith
the specified preset. The specified~-preset name may be one of the predefined presets (lis{ed
in [Table 25, “* — Predefined Names of Some Common Presets”) or one of the user-defined
prg¢sets that may have been created via a private vendor-defined action. The selected preset
defermines which state variables will be affected.
Nate: When the FactoryDefaults preset is specified, the current value of each transform with a
specified default valuershall return to factory defaults as defined by the vendor.
Nate: When the InStallationDefaults preset is specified, the current value of each transfgrm
with a specified default value shall return to the current default value specified by the
trajnsform.
5.4.3.1 Arguments
Table 30 — Arguments for SelectPreset()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
PresetName IN A ARG _TYPE PresetName
5.4.3.2 Dependency on State
None.
5.4.3.3 Effect on State
This action sets the state of the service to the values associated with the specified preset.
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5.4.3.4 Errors

Table 31 — Error Codes for SelectPreseft()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
701 Invalid Name The specified name is not a valid preset name.
702 Tnvald InstancelD The specified InstancelD 1s mvald.

5.44 GetBrightness()

This allowed action retrieves the current value of the Brightness state variable of the specified
ingtance of this service.
Nate: this functionality is also offered by the Brightness transform, see Annex B.21.5.
5.4.4.1 Arguments
Table 32 — Arguments for GetBrightness()
Argument Direction relatedStateVariable

InstancelD IN A ARG/ TYPE InstancelD

CurrentBrightness ouTt Brightness
5.4.4.2 Dependency on State
Ngne.
5.4.4.3 Effect on State
Ngne.
54.4.4 Errors

Table 33 —Error Codes for GetBrightness()
errorCode errorDescription Description

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

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

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

702 Invalid InstancelD The specified [nstancelD is invalid.
5.45 SetBrightness()
This allowed action sets the Brightness state variable of the specified instance of this servjce

to the specified value.

Noter this Tunctionallty IS also offered DYy the Grigrniness transtorm, see Annex 6.21.9.

5.4.51 Arguments

Table 34 — Arguments for SetBrightness()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE_InstancelD
DesiredBrightness IN Brightness

5.4.5.2 Dependency on State
None.

40
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This action affects the Brightness state variable of the specified instance of this service.

5454 Errors
Table 35 — Error Codes for SetBrightness()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.
5.4.6 GetContrast()
This allowed action retrieves the current value of the Contrast state variable 0f the specifled
indtance of this service.
Nate: this functionality is also offered by the Contrast transform, see Anhiex B.21.7.
5.4.6.1 Arguments
Table 36 — Arguments for GetContrast()
Argument Direction relatedStateVariable
InstancelD IN ANARG _TYPE InstancelD
CurrentContrast ouTt Contrast
5.4.6.2 Dependency on State
Ngne.
5.4.6.3 Effect on State
Ngne.
5.4.6.4 Errors
Table:37 — Error Codes for GetContrast()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
5.47 SetContrast()

This\allowed action sets the Contrast state variable of the specified instance of this service to

the specified value.

Note: this functionality is also offered by the Contrast transform, see Annex B.21.7.

54.71 Arguments
Table 38 — Arguments for SetContrast()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredContrast IN Contrast
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5.4.7.2

None.

5.4.7.3

Dependency on State

Effect on State

This action affects the Contrast state variable of the specified instance of this service.

5.4.7.4 Errors
Table 39 — Error Codes for SetContrast()
errorCode errorBescription Bescription
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.

5.4.8 GetSharpness()

INY

Ngte: this functionality is also offered by the Sharpness transform,see Annex B.21.6.

5.4.8.1 Arguments

Table 40 — Arguments for GetSharpness()

Is allowed action retrieves the current value of the Sharpness state variable of the specifled
tance of this service.

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentSharpness ouT Sharpness

5.4.8.2 Dependency on State

Nane.

5.4.8.3 Effect on State
Nane.

5.4.8.4 Errors

Table 41 — Error Codes for GetSharpness()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
6004699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
5.4.9 SetSharpness()

This allowed action sets the Sharpness state variable of the specified instance of this service
to the specified value.

Note: this functionality is also offered by the Sharpness transform, see Annex B.21.6.
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5.4.91 Arguments
Table 42 — Arguments for SetSharpness()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesiredSharpness IN Sharpness

5.4.9.2 Dependency on State
None.

5.4.9.3 Effect on State
Thjs action affects the Sharpness state variable of the specified instance of this service-

5.49.4 Errors
Table 43 — Error Codes for SetSharpness()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause onControl.
500-599 TBD See UPnP Device Architecture clause en/Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.410 GetRedVideoGain()

This allowed action retrieves the current value ofthe RedVideoGain state variable of the
specified instance of this service.

Nate: this functionality is also offered by the RedVideoGain transform, see Annex B.21.8.

5.4.10.1 Arguments
Table 44 — Arguments for GetRedVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentRedVideoGain ouTt RedVideoGain

5.4.10.2 Dependency on State
Nane.

5.4.10.3 Effect on State
Ndne.

5.4.10:4’ Errors

Table-45 — Error Codes for GetRedVideoGain{)

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.

5.411 SetRedVideoGain()

This allowed action sets the RedVideoGain state variable of the specified instance of this
service to the specified value.
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Note: this functionality is also offered by the RedVideoGain transform, see Annex B.21.8.

5.4.11.1 Arguments

Table 46 — Arguments for SetRedVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredRedVideoGain IN RedVideoGain

5.4.11.3 Effect on State

Thjs action affects the RedVideoGain state variable of the specified instance of thisservice

5.4.11.4 Errors

Table 47 — Error Codes for SetRedVideoGain()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause’on Control.
500-599 TBD See UPnP Device Architecture ¢lause on Control.
600-699 TBD See UPnP Device Architecture-clause on Control.
702 Invalid InstancelD The specified InstancelD is’invalid.

5412 GetGreenVideoGain()

This allowed action retrieves the
specified instance of this service.

Ngte: this functionality is also offered by the GreenVideoGain transform, see Annex B.21.9.

5.4.12.1 Arguments

Table 48 —Arguments for GetGreenVideoGain()

current valuevof the GreenVideoGain state variable of {

he

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentGreenVideoGain ouTt GreenVideoGain

5.4.12.2 Dependency on State

Nane.

5.4.12.3_“ Effect on State

Nane:

5.412.4  Errors

Table 49 — Error Codes for GetGreenVideoGain()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
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5413 SetGreenVideoGain()

This allowed action sets the GreenVideoGain state variable of the specified instance of this

service to the specified value.

Note: this functionality is also offered by the GreenVideoGain transform, see Annex B.21.9.

5.4.13.1 Arguments
Table 50 — Arguments for SetGreenVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredGreenVideoGain IN GreenVideoGain

5.4.13.2 Dependency on State
Nagne.

5.4.13.3 Effect on State

This action affects the GreenVideoGain state variable of the specified.instance of this servig

5.4.13.4 Errors
Table 51 — Error Codes for SetGreenVideoGain()

e.

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified\nstancelD is invalid.

5.414 GetBlueVideoGain()

This allowed action retrieves the current value of the BlueVideoGain state variable of the
specified instance of this service.
Nate: this functionality is also-offéred by the BlueVideoGain transform, see Annex B.21.10.
5.4.14.1 Arguments
Table 52 — Arguments for GetBlueVideoGain()
Argument Direction relatedStateVariable

InstancelD IN A_ARG _TYPE InstancelD

CurrentBlueYideoGain uT BlueVideoGain
5.4.142 ,» Dependency on State
Ngne:
5.4.14.3 Effect on State
None.
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5.4.14.4 Errors
Table 53 — Error Codes for GetBlueVideoGain()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
5.1.15 SetBlueVideoGain()
This allowed action sets the BlueVideoGain state variable of the specified instance™of t

sefvice to the specified value.
Nate: this functionality is also offered by the BlueVideoGain transform, see Annex B.21.10.

5.4.15.1 Arguments
Table 54 — Arguments for SetBlueVideoGain()

his

Argument Direction relatedStateVariable
InstancelD IN A_ARG\NXPE InstancelD
DesiredBlueVideoGain IN BlueVlideoGain

5.4.15.2 Dependency on State
Ngne.

5.4.15.3 Effect on State

Thfs action affects the BlueVideoGain state variable of the specified instance of this service

5.4.15.4 Errors
Table 55 — Error Codes for SetBlueVideoGain()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.4.16 GetRedVideoBlackLevel()

This allowed<action retrieves the current value of the RedVideoBlackLevel state variable

the specified instance of this service.

Nate</ this functionality is also offered by the RedVideoBlackLevel transform,
Ar(inex_B.')tﬂ.

g

3

of

ee

5.4.16.1 Arguments
Table 56 — Arguments for GetRedVideoBlackLevel()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentRedVideoBlackLevel uT RedVideoBlackLevel

5.4.16.2 Dependency on State
None.
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5.4.16.3 Effect on State
None.

5.4.16.4 Errors

Table 57 — Error Codes for GetRedVideoBlackLevel()

ErrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.417 SetRedVideoBlackLevel()

Th
thi

N
An

5.4.17.1 Arguments

s allowed action sets the RedVideoBlackLevel state variable of the specified instance
5 service to the specified value.

te: this functionality is also offered by the RedVideoBlacklével transform, S
nex B.21.11.

Table 58 — Arguments for SetRedVideaBfackLevel()

of

ee

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredRedVideoBlackLevel IN RedVideoBlackLevel

5.4.17.2 Dependency on State
Nane.

5.4.17.3 Effect on State

Th
se

5.4.17.4 Errors

Is action affects the RedVideoBlacklLevel state variable of the specified instance of t
fvice.

Table 59 — Error Codes for SetRedVideoBlackLevel()

his

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.

5.4

18— GetGreenVideoBlackLevel()
evel

This allowed action retrieves the current value of the GreenVideoBlackLevel state variable of
the specified instance of this service.

Note: this functionality is also offered by the GreenVideoBlackLevel transform, see

An

©

nex B.21.12.
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5.4.18.1 Arguments

Table 60 — Arguments for GetGreenVideoBlackLevel()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentGreenVideoBlackLevel ouTt GreenVideoBlackLevel

5.4.18.2 Dependency on State

None.

5.4.18.3 Effect on State
Nane.

5.4.18.4 Errors

Table 61 — Error Codes for GetGreenVideoBlackLevel()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause onControl.
500-599 TBD See UPnP Device Architecture clause en/Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.419 SetGreenVideoBlackLevel()

Th
thi

N
An

5.4

Is allowed action sets the GreenVideoBlackLevel state variable of the specified instance
5 service to the specified value.

te: this functionality is also offered by~ the GreenVideoBlackLevel transform, s
nex B.21.12.

.19.1  Arguments
Table 62 — Arguments for SetGreenVideoBlackLevel()

of

ee

Argument Direction relatedStateVariable

InstancelD IN A ARG _TYPE InstancelD

DesiredGreenVideoBlackLevel IN GreenVideoBlackLevel

5.4
No

5.4
Th

Is action® affects the GreenVideoBlackLevel state variable.

.19.2 Dependency on State
ne.

.19.3 Effect on State

5.4

194 Errors

Table 63 — Error Codes for SetGreenVideoBlackLevel()

errorCode errorDescription Description

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

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

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

702 Invalid InstancelD The specified [nstancelD is invalid.

5.4.20 GetBlueVideoBlackLevel()

This allowed action retrieves the current value of the BlueVideoBlackLevel state variable of
the specified instance of this service.
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Note: this functionality is also offered by the BlueVideoBlackLevel transform, see
Annex B.21.13.

5.4.20.1 Arguments

Table 64 — Arguments for GetBlueVideoBlackLevel()

Argument Direction relatedStateVariable

=

InstancelD A ARG _TYPE InstancelD

o
S
~

CurrentBlueVideoBlackLevel BlueVideoBlackLevel

5.4.20.2 Dependency on State
Nane.

5.4.20.3 Effect on State
Nane.

5.4.20.4 Errors

Table 65 — Error Codes for GetBlueVideoBlackLewvel()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture ctause on Control.
500-599 TBD See UPnP Device Architecture’clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstaneelD is invalid.

5.4.21 SetBlueVideoBlackLevel()

thi
N

Th
se

This allowed action sets the BlueVideoBlackkLeVvel state variable of the specified instance| of
5 service to the specified value.
te: this functionality is also offered by the BlueVideoBlackLevel transform, dee
Anjnex B.21.13.
5.4.21.1 Arguments
Table 66.= Arguments for SetBlueVideoBlackLevel()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredBlueVideoBlackLevel IN BlueVideoBlackLevel
5.4.21.2 Dependency on State
Nane.
5.4.29.3 Effect on State
s action affects the BlueVideoBlackLevel state variable of the specified instance of this
rvice.
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5.4.21.4 Errors
Table 67 — Error Codes for SetBlueVideoBlackLevel()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.

5.1.22 GetColorTemperature()

Thjs allowed action retrieves the current value of the ColorTemperature state variable\of the
specified instance of this service.
Nate: this functionality is also offered by the ColorTemperature transform, see Annex B.21.14.
5.4.22.1 Arguments
Table 68 — Arguments for GetColorTemperaturé()
Argument Direction relatedStateVariable
InstancelD IN A_ARG\NXPE InstancelD
CurrentColorTemperature ouT Coler¥emperature
5.4.22.2 Dependency on State
Ndne.
5.4.22.3 Effect on State
Ngne.
5.4.22.4 Errors
Table 69 — Error,Codes for GetColorTemperature()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.
5.423 SetColerTemperature()
This allowed+action sets the ColorTemperature state variable of the specified instance of this
sefvice to\the specified value.
NoIte: this functionality is also offered by the ColorTemperature transform, see Annex B.21.14.
5.4.23.1 Arguments
Table 70 — Arguments for SetColorTemperature()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredColorTemperature IN ColorTemperature

5.4.23.2
None.

Dependency on State
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5.4.23.3 Effect on State

This action affects the ColorTemperature state variable of the specified instance of this
service.

5.4.23.4 Errors

Table 71 — Error Codes for SetColorTemperature()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.4.24 GetHorizontalKeystone()

Thjs allowed action retrieves the current value of the HorizontalKeystone state’variable of the
specified instance of this service.

Nate: this functionality is also offered by the HorizontalKeystone transform, dee
Anfhex B.21.15.

5.4.24.1 Arguments
Table 72 — Arguments for GetHorizontalKeystone()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentHorizontalKeystone ouTt HorizontalKeystone

5.4.24.2 Dependency on State
Nane.

5.4.24.3 Effect on State
Ndne.

5.4.24.4 Errors
Table 73 — Error Codes for GetHorizontalKeystone()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.

5.4.25SetHorizontalKeystonef)

This allowed action sets the HorizontalKeystone state variable of the specified instance of this
service to the specified value.

Note: this functionality is also offered by the HorizontalKeystone transform, see
Annex B.21.15.
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5.4.25.1 Arguments
Table 74 — Arguments for SetHorizontalKeystone()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesiredHorizontalKeystone IN HorizontalKeystone

5.4.25.2 Dependency on State
None.

5.4.25.3 Effect on State

Thjs action affects the HorizontalKeystone state variable of the specified instance\-of t

sefvice.
5.4.25.4 Errors
Table 75 — Error Codes for SetHorizontalKeystone()

his

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause onyControl.
500-599 TBD See UPnP Device Architecture clausge/on Control.
600-699 TBD See UPnP Device Architecture-clatise on Control.
702 Invalid InstancelD The specified InstancelD is<invalid.

5.426 GetVerticalKeystone()

Thjs allowed action retrieves the current value of the VerticalKeystone state variable of
specified instance of this service.

Nate: this functionality is also offered by the<VerticalKeystone transform, see Annex B.21.14.

5.4.26.1 Arguments
Table 76 — Arguments for GetVerticalKeystone()

he

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentVerticalKeystong ouTt VerticalKeystone

5.4.26.2 Dependency on State
Ngne.

5.4.26.3 Effect on State
Ndne.

5.4.2674 Errors

Table 77 — Error Codes for GetVerticalKeystone()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.4.27 SetVerticalKeystone()

This allowed action sets the VerticalKeystone state variable of the specified instance of this

service to the specified value.
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Note: this functionality is also offered by the VerticalKeystone transform, see Annex B.21.16.

5.4.27.1 Arguments
Table 78 — Arguments for SetVerticalKeystone()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredVerticalKeystone IN VerticalKeystone

Effect on State
Thjs action affects the VerticalKeystone state variable of the specified instance of this servige.

5.4.27.4 Errors
Table 79 — Error Codes for SetVerticalKeystonef)

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause’on Control.
500-599 TBD See UPnP Device Architecture ¢lause on Control.
600-699 TBD See UPnP Device Architecture-clause on Control.
702 Invalid InstancelD The specified InstancelD is’invalid.
5.4.28 GetMute()

This allowed action retrieves the current value.of the Mute setting of the channel for the
specified instance of this service.

Ngte: this functionality is also offered by the Mute transform, see Annex B.21.3.

5.4.28.1 Arguments
Table 80 — Arguments for GetMute()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
Channel IN A ARG _TYPE Channel
CurrentMute ouT Mute
5.4.28.2 Dependency on State
Ngne.
5.4.28:3) Effect on State
Ndne
5.4.28.4 Errors
Table 81 — Error Codes for GetMute()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
703 Invalid Channel The specified Channel is invalid.
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5.4.29 SetMute()

This allowed action sets the Mute state variable of the specified instance of this service to the

sp

ecified value.

Note: this functionality is also offered by the Mute transform, see Annex B.21.3.

5.4.29.1 Arguments

Table 82 — Arguments for SetMute()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
Channel IN A_ARG _TYPE Channel
DesiredMute IN Mute

5.4.29.2 Dependency on State

Nane.

5.4.29.3 Effect on State

Th

Is action affects the Mute state variable of the specified instance of this service.

5.4.29.4 Errors

Table 83 — Error Codes for SétMute()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The spegcified /InstancelD is invalid.
703 Invalid Channel The-specified Channel is invalid.

5430 GetVolume()

Th
ch
co

s allowed action retrieves.the current value of the Volume state variable of the specif
bnnel for the specified.instance of this service. The CurrentVolume (OUT) argum
htains a value ranging(from 0 to a device-specific maximum, N. See subclause 5.2.17

maqre details.

Nate: this functionality is also offered by the Volume transform, see Annex B.21.1.

5.4.30.1 Arguments

Table 84 — Arguments for GetVolume()

ed
ent
for

Argument Direction relatedStateVariable
[ostancelD IN A ARG _TYPE InstancelD
Channel IN A_ARG _TYPE Channel
CurrentVolume ouT Volume

5.4.30.2 Dependency on State

None.

5.4.30.3 Effect on State
None.
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5.4.30.4 Errors
Table 85 — Error Codes for GetVolume()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
7035 Invalid Channel I'ne specified Channel 1s Iinvalid.
5.4.31 SetVolume()
This allowed action sets the Volume state variable of the specified instance andy¢channel| to
the specified value. The DesiredVolume input argument contains a value ranging.from 0 t¢ a
deyice-specific maximum, N. See subclause 5.2.17 for more details.
Nate: this functionality is also offered by the Volume transform, see Annex.B:21.1.
5.4.31.1 Arguments
Table 86 — Arguments for SetVolume()
Argument Direction relatedStateVariable
InstancelD IN AMRG TYPE InstancelD
Channel IN A_ARG _TYPE Channel
DesiredVolume IN Volume
5.4.31.2 Dependency on State
Ngne.
5.4.31.3 Effect on State
Thjs action affects the Volume and.VMolumeDB state variables of the specified instance gnd

ch

5.4.31.4 Errors

bnnel. Both state variables need to change consistently.

Table 87 — Error Codes for SetVolume()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 FBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
703 Invalid Channel The specified Channel is invalid.
5.432 GetVolumeDB()

This allowed action retrieves the current value of the VolumeDB state variable of the channel
for the specified instance of this service. The CurrentVolume (OUT) argument represents the
current volume setting in units of 1/256 decibels (dB). See subclause 5.2.18 for more details.

Note: this functionality is also offered by the VolumeDB transform, see Annex B.21.2.
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5.4.32.1 Arguments
Table 88 — Arguments for GetVolumeDB()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Channel IN A ARG _TYPE Channel
CurrentVolume ouTt VolumeDB
5.4.32.2 Dependency on State
Ngne.
5.4.32.3 Effect on State
Ngne.
5.4.32.4 Errors
Table 89 — Error Codes for GetVolumeDB()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause 'en/Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture-clause on Control.
702 Invalid InstancelD The specified InstancelD js invalid.
703 Invalid Channel The specified ChannelNs invalid.
5.4.33 SetVolumeDB()

This allowed action sets the VolumeDB state ‘variable of the specified instance and channel to
the specified value. The DesiredVolume argument represents the desired volume setting| in

un|ts of 1/256 decibels (dB). See subclause 5.2.18 for more details.

Nate: this functionality is also offered'by the VolumeDB transform, see Annex B.21.2.

5.4.33.1 Arguments
Table 90 — Arguments for SetVolumeDB()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Channel IN A ARG _TYPE Channel
DesiredVolunie IN VolumeDB

5.4.33.2
Nane:

Dependency on State

5.4733.3  Effect on State

This action affects the Volume and VolumeDB state variables of the specified instance and

channel. Both state variables need to change consistently.
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5.4.33.4 Errors
Table 91 — Error Codes for SetVolumeDB()
errorCode errorDescription Description

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

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

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

702 Invalid InstancelD The specified InstancelD is invalid.

703 Tnvalid Channel The specified Channel 1s invalid.
5.434 GetVolumeDBRange()
This conditionally required action shall be implemented if the SetVolumeDB{): action| is
implemented. The action retrieves the valid range for the VolumeDB state variable of the
channel for the specified instance of this service. The MinValue and MaxValue (OUT)
arguments identify the range of valid values for the VolumeDB state variable, in units of 1/256
defibels (dB). See subclause 5.2.18 for more details.
5.4.34.1 Arguments

Table 92 — Arguments for GetVolumeDBRange()
Argument Direction relatedStateVariable

InstancelD IN A ARG _TYPE InstancelD

Channel IN A_ARG _TYPE Channel

MinValue ouTt VolumeDB

MaxValue ouTt VolumeDB
5.4.34.2 Dependency on State
Nane.
5.4.34.3 Effect on State
Nane.
5.4.34.4 Errors

Table-93 — Error Codes for GetVolumeDBRange()

errorCode erforDescription Description

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

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

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

702 Invalid InstancelD The specified InstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.
5.435 GetLoudness()

This allowed action retrieves the current value of the Loudness setting of the channel for the

sp

ecified instance of this service.

Note: this functionality is also offered by the Loudness transform, see Annex B.21.4.

©

ISO/IEC 2017 — All rights reserved

57


https://iecnorm.com/api/?name=cb7c3b769d5890a9d98845a66b0cd50c

ISO/IEC 29341-20-13:2017(E)

5.4.35.1 Arguments
Table 94 — Arguments for GetLoudness()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Channel IN A ARG _TYPE Channel
CurrentLoudness ouTt Loudness
5.4.35.2 Dependency on State
Ngne.
5.4.35.3 Effect on State
Ngne.
5.4.35.4 Errors
Table 95 — Error Codes for GetLoudness()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause 'en/Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture-clause on Control.
702 Invalid InstancelD The specified InstancelD js invalid.
703 Invalid Channel The specified ChannelNs invalid.

5.4.36 SetLoudness()

This allowed action sets the specified value afithe Loudness state variable of the channel

the specified instance of this service to the specified value.

Nate: this functionality is also offered byithe Loudness transform, see Annex B.21.4.

for

5.4.36.1 Arguments
Table 96 — Arguments for SetLoudness()
Argument Direction relatedStateVariable

InstancelD IN A_ARG _TYPE InstancelD
Channel IN A ARG _TYPE Channel
DesiredLoudness IN Loudness

5.4.36.2 _Dependency on State

Nane.

5.4.36.3 Effect on State

This action affects the Loudness state variable of the specified instance of this service.

5.4.36.4 Errors
Table 97 — Error Codes for SetLoudness()
errorCode errorDescription Description

400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
703 Invalid Channel The specified Channel is invalid.
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5.4.37 GetStateVariables()

This allowed action returns the current collection of RenderingControl state variable names
and their respective values that are associated with the RenderingControl instance indicated
by the input argument [nstancelD. The StateVariableList argument specifies which state
variables are captured. Vendor-extended state variables can be specified in this argument as
well. If the value of the StateVariableList argument is set to “*”, the action shall return all the
supported state variables of the service, including the vendor-extended state variables except
for LastChange, PresetNamelList, AllowedTransformSettings, TransformSettings and any
A ARG TYPE xxx variables. When the action fails and the error code indicates
“invalid StateVariableList”, the control point should inspect the list or invoke successive
Gdixxx(] actions for each of the siate variables instead. RenderingConirol servjce
implementations that want to participate in scenarios that use bookmarks shall implement\this
optlional action. Furthermore, when creating or manipulating bookmarks, control points.shotld
se} the StateVariableList argument to “*” when invoking this action. This ensures.'that {he
mgximum available set of state information is stored within the bookmark item.

5.4.37.1 Arguments
Table 98 — Arguments for GetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A _ARG_T¥XPE InstancelD
StateVariableList IN A ARG TYPE StateVariableList
StateVariableValuePairs ouTt A ARG TYPE StateVariableValuePairs

5.4.37.2 Dependency on State
Nane.

5.4.37.3 Effect on State
Nane.

5.4.37.4 Errors
Table 99 — Error Codes for GetStateVariables()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid for this AVTransport.
704 Invalid Some of the variables are invalid.

StateVariableList

705 lll-formed CSV List The CSV list is not well formed.

5.4.38, SetStateVariables()

This allowed action extracts the values from the StateVariableValuePairs IN argument and
copies these values to the corresponding RenderingControl state variables associated with
the RenderingControl instance indicated by the input argument [nstancelD. The
RenderingControlUDN, ServiceType and Serviceld argument values are used for compatibility
checking by the device. If this action is invoked to replace all of the state variable values, the
device shall check whether the RenderingControlUDN, ServiceType and Serviceld input
arguments match those of the device. If this is the case, all state variable values will be
replaced. Otherwise, the current state variable values shall not be overwritten and the
appropriate error code shall be returned. The StateVariableList argument is a CSV list of state
variable names that were accepted by the RenderingControl service. RenderingControl
service implementations that want to participate in scenarios that use bookmarks shall
implement this optional action. When the StateVariableValuePairs IN parameter includes
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variable name/value pairs which cannot be set (such as LastChange, PresetNameList,
AllowedTransformSettings AllowedDefaultTransformSettings and__TransformSettings) the
action shall return the appropriate error code.

5.4.38.1 Arguments
Table 100 — Arguments for SetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
RemderireControtttit Hy AARCG—YPE—DericettDit
ServiceType IN A ARG _TYPE ServiceType
Serviceld IN A ARG TYPE ServicelD
StateVariable ValuePairs IN A_ARG TYPE StateVariableValuePairs
StateVariableList ouT A ARG _TYPE StateVariablelist

5.4.38.2 Dependency on State
Ngne.

5.4.38.3 Effect on State
Nane.

5.4.38.4 Errors
Table 101 — Error Codes for SetStateVariables()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnPDevice Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD Therspecified InstancelD is invalid for this AVTransport.
706 Invalid State Onhe of the StateVariableValuePairs contains an invalid value.

Variable Value

707 Invalid The specified MediaRenderer’'s UDN is different from the UDN value
MediaRenderer's of the MediaRenderer.
UDN

708 Invalid-Service The specified ServiceType is invalid.
Type

709 Invalid Service Id The specified Serviceld is invalid.

710 State Variables StateVariableValuePairs includes variables that are not allowed to
Specified be set. For example, LastChange and/or PresetNameList must not
Improperly be included.

5.4.39, -~ GetAllowedTransforms()

Thrs—conditiomatty —Tequired—actiom —stratt—be—imptemented—if—the —GetTransforms(),
SetTransforms() or GetAllAvailable Transforms() actions are implemented, that is, these four
actions shall be implemented as a combination. The action returns a list of the currently
allowed transforms and their allowed arguments. The CurrentAllowedTransformSettings OUT
argument contains an XML document with the list of allowed transforms and allowed values
for the corresponding transforms. The content of the CurrentAllowedTransformSettings
argument is dependent on the InstancelD and the type of content associated with this
InstancelD. All supported transforms that can be set for the type of content associated with
the InstancelD shall be returned.
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5.4.39.1 Arguments
Table 102 — Arguments for GetAllowedTransforms()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentAllowedTransformSettings ouTt AllowedTransformSettings

5.4.39.2 Dependency on State
None.

5.4.39.3 Effect on State
Nane.

5.4.39.4 Errors
Table 103 — Error Codes for GetAllowedTransforms()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause onControl.
500-599 TBD See UPnP Device Architecture clause en/Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified [nstancelD is invalid.

5.440 GetTransforms()

This conditionally required action shall be implemented if the GetAllowedTransform§(),
SeltTransforms() or GetAllAvailable Transforms() actions are implemented, that is, these four
actions shall be implemented as a combination» The action returns a list of transforms gnd
thegir corresponding current transform values:\Fhe CurrentTransformValues argument retugns
a llst of all applicable transforms values forthe media associated with the indicated instancg.

5.4.40.1 Arguments
Table 104 — Arguments for GetTransforms()
Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
CurrentTransformValues ouTt TransformSettings

5.4.40.2 Dependency on State
Nane.

5.4.40.3 (Effect on State
Nane.

5.4.4074 Errors

Table 105 — Error Codes for GetTransforms()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
702 Invalid InstancelD The specified InstancelD is invalid.
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5.4.41 SetTransforms()

This conditionally required action shall be implemented if the GetfAllowedTransforms(),
GetTransforms() or GetAllAvailableTransforms() actions are implemented, that is, these four
actions shall be implemented as a combination. The action applies the desired values of the
specified transforms to the indicated instance. The applicable transforms and their allowed
values can be obtained by invoking the GefAllowedTransforms() action with the same
InstancelD. The media renderer shall process the transforms in same the order as the control
point provides for the transform elements in the TransformSettings XML document.

When a set of transforms is being applied in one action, the action will succeed if one or more
trajpnsforms succeeds. Furthermore, when a transform has been sef on a device wiih |an
unpupported value, the transform shall maintain its current value. If one or more transforms
haye failed, the control point can detect this by examining the event generated\by the
inMocation of the SetTransforms() action.

Nagte: The current values of the transforms remain in effect when reusing the same Instancg/D
forl playing the next item.

Nate: When the shared flag on the transform is set to “7” then the transform shall be set with
IngtancelD = 0.

5.4.41.1 Arguments
Table 106 — Arguments for SetTrarisforms()

Argument Direction relatedStateVariable
InstancelD IN A ARG _TYPE InstancelD
DesiredTransformValues IN TransformSettings

5.4.41.2 Dependency on State
Nane.

5.4.41.3 Effect on State
Nane.

5.4.41.4 Errors
Table 107 — Error Codes for SetTransforms()

errorCode errorDescription Description

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

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

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

702 Invalid InstancelD The specified InstancelD is invalid.

™ Transforms Not The specified transforms are not in the allowed list of transforms
Allowed

712 Unsupported The specified transforms cannot be applied because the input value
Values for for each specified transforms is not supported.
Transforms

713 Internal Error The specified transform cannot be applied because an internal error

occurred in the rendering device.

5442 GetAllowedDefaultTransforms()

This conditionally required action shall be implemented if the GetDefaultTransforms() or
SetDefaultTransforms() actions are implemented, that is, these three actions shall be
implemented as a combination. Furthermore, if these actions are implemented, then the

actions GetAllowedTransforms(), GetTransforms(), SetTransforms() and
GetAllAvailable Transforms() shall also be implemented. The action returns a list of transforms
which permit modification of their current default settings. The
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AllowedDefaultTransformSettings argument returns an XML document containing a list of

transforms and their allowed default values. The selection of transforms which can accept new
default values is vendor defined. However, transforms returned by this action shall be

se

lected from the complete list of transforms implemented by the device.

The GetAllowedDefaultTransforms() action shall return all transforms that implements a
default setting. However the allowed values for a particular transform can be designed in such
a way that the default value cannot be changed (that is, only one value possible).

5.4.42.1 Arguments

———Tablte t08—Argumentsfor GetAttowedDefauttfransformst—————— ]

Argument Direction relatedStateVariable

AllowedDefaultTransformSettings ourt AllowedDefaultTransformSettings

5.4.42.2 Dependency on State
Nane.

5.4.42.3 Effect on State
Ndne.

5.4.42.4 Errors

Table 109 — Error Codes for GetAllowedDeéefaultTransforms()

errorCode errorDescription Description
400-499 TBD See UPnP Device Atchitecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.

5.443 GetDefaultTransforms()

Th
o)
im
ac

-

Is conditionally required action shalkbe implemented if the GetAllowedDefaultTransforms()

SetDefaultTransforms() actions_\are implemented, that is, these three actions shall

wh
an

5.4

ich implements a defauli"setting. The CurrentDefaultTransformSettings argument retu
XML document containing a list of transforms and their current default values.

.43.1 Arguments
Table 110 — Arguments for GetDefaultTransforms()

be

blemented as a combination,cFurthermore, if these actions are implemented, then the
ions GetAllowedTransforms(), GetTransforms(), SetTransforms() gnd
GqtAllAvailable Transforms().shall also be implemented. The action returns a list of transfor

ms
ns

Argument Direction relatedStateVariable

CurrentbefaultTransformSettings ouT DefaultTransformSettings

5.4

432 Dependency on State

None.

5.4.43.3 Effect on State
None.
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5.

5.

4.43.4 Errors
Table 111 — Error Codes for GetDefaultTransforms()

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.

1.44 SetDefaultTransforms()

This conditionally required action shall be implemented if the GetAllowedDefaultTranstorms()
or|GetDefaultTransforms() actions are implemented, that is, these three actions .Shall

im

be

blemented as a combination. Furthermore, if these actions are implemented, then {he

actions GetAllowedTransforms(), GetTransforms(), SetTransforms() dnd

G

fon
arg
va

dtAllAvailable Transforms() shall also be implemented. The action changes the default valdes
the specified transforms on the MediaRenderer. The DesiredDefatitTransformSettings

values can be obtained by invoking the GetAllowedDefaultTransforms() action. Invoking
SeftDefaultTransforms() action will not change the current \transform state of the ite

cufrently being rendered by the MediaRenderer. However, control points will get notified t

th

¢ default value(s) for the transform(s) have been changed:

ument contains an XML document with the list of transforms and the’desired new defdult
ues for the corresponding transforms. The list of transforms and” their default allowed

he
ms
hat

will

sugceed if the modification of one or more defaultsssticceeds. Furthermore, when a defaulf of

a
m

W]\;en the default values of a set of transforms are being-modified in one action, the action

ransform has been set on a device with an unsupported default value, the transform shall

dintain its current default value. If the modifications of the defaults of one or m

transforms have failed, the control point can-detect this by examining the content of
DefaultTransformSettings stated variable/&which is evented by the invocation of the

SéeltDefaultTransforms() action.

5.

4.441 Arguments
Table 112 —(Arguments for SetDefaultTransforms()

bre
he

Argument Direction relatedStateVariable
DesiredDefaultTransformSettings IN DefaultTransformSettings
5.4.44.2 Dependency on State
Ngne.
5.4.44.3 Effect on State
Ngne.
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5.4.44.4 Errors
Table 113 — Error Codes for SetDefaultTransforms()
errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UpnP Device Architecture clause on Control.
600-699 TBD See UpnP Device Architecture clause on Control.
711 Transforms Not The specified transforms are not in the allowed list of transforms
Allowed
712 Unsupported values | The specified transforms cannot be applied because the input value
for Transforms for each specified transforms is not supported.
713 Internal Error The specified transform cannot be applied because an internal/error
occurred in the rendering device.
5.445 GetAllAvailableTransforms()

Th

Geg

Is conditionally required action shall be implemented if the GetAllowedTransforms

tTransforms() or SetTransforms() actions are implemented, that-is,"these four actions sH

be
co
Al

implemented as a combination. The action returns a list_of” all transforms and th
responding allowed argument values supported by\“this implementation. T
AllowedTransformSettings argument contains an XML daocument with the list of all availa

transforms and all allowed values for the corresponding.-transforms. Note, that while {

Al

AllowedTransformSettings argument returns the fullCset of transforms supported by f{

RenderingControl service implementation, some transforms may only be applied to cert

mqg

dia types. In addition, the allowed value list of,seme transforms may change once a me

ob

5.4.451

Arguments

ect is bound to a rendering control instance.

Table 114 — Argumentsfor GetAllAvailableTransforms()

all
eir
he
ble
he
he
Bin
Hia

Argument

Direction relatedStateVariable

AllAllowedTransformSettings

ouT AllowedTransformSettings

5.4.45.2 Dependency on State
Ngne.
5.4.45.3 Effect on State
Ndne.
5.4.45.4 Errors
Table 115 — Error Codes for GetAllAvailableTransforms()
etrorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control.
500-599 TBD See UPnP Device Architecture clause on Control.
600-699 TBD See UPnP Device Architecture clause on Control.
5.4.46 Relationships Between Actions

There is no inherent relationship between any of the various actions. All actions may be called

in any order.
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5.4.47

Common Error Codes

Table 116 below 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 116 — Common Error Codes

errorCode errorDescription Description

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

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

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

701 Invalid Name The specified name is not a valid preset name.

702 Invalid InstancelD The specified InstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

704 Invalid Some of the variables are invalid.
StateVariableList

705 lll-formed CSV List The CSV list is not well formed.

706 Invalid State One of the StateVariableValuePairs containsan invalid value.
Variable Value

707 Invalid The specified MediaRenderer’'s UDNis different from the UDN value
MediaRenderer’s of the MediaRenderer.
UDN

708 Invalid Service The specified ServiceType’is invalid
Type

709 Invalid Service Id The specified Serviéeld'is invalid.

710 State Variables StateVariable ValuePairs includes variables that are not allowed to
Specified be set. For example, LastChange and/or PresetNameList must not
Improperly be included.

711 Transforms Not The spegified transforms are not in the allowed list of transforms
Allowed

712 Unsupported The-specified transforms cannot be applied because the input value
Values for for each specified transforms is not supported
Transforms

713 Internal Error The specified transform cannot be applied because an internal error

occurred in the rendering device.

re
mag

fie

Ngte 2:-800-899 Error Codes are not permitted for standard actions. See UPnP Dev
Chitecture clause on Control for more details.

Ar

Nclte 1: The errorDescription field returned by an action does not necessarily contain human-
dable text (for example, as indicated in the second column of the Error Code tables.
y contain machine-readable information that provides more detailed information about {
error. It is therefore not advisable for a control point to blindly display the errorDescript
d contents)ta'the user.

It
he
on

ce

6 XML Service Description

<?xml version="1.0"?2>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>1l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
<name>[istPresets</name>

<argumentList>

66
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<name>InstancelD</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>CurrentPresetNameLlst</name>
<direction>out</direction>
<relatedStateVariable>
PresetNameList
</relatedStateVariable>

</argument> /\
</argumentList> t\

</action> (19

<action> .
<name>SelectPreset</name> y\(b

<argumentList> Q/
<argument> q/
’

<name>InstancelD</name> A\
<direction>in</direction> bg
<relatedStateVariable> qrb

A ARG TYPE InstanceID (’l/
</relatedStateVariable>

</argument> \Q/C)

<argument> \
<name>PresetName</name> O
N

<direction>in</direction>

<relatedStateVariable> O‘\
A ARG TYPE PresetName Q

</relatedStateVariable> QQ

</argument>
</argumentList> \\
</action> 5\0
<action>
<name>GetBrightness</name> \"(\

<argumentList> $

<argument> .
<name>Instan cel@% name>

<direction>i.\§direction>
<relatedStateVariable>
A ARG (T¥PE InstancelD
</relagedStatevVariable>
</argument>’
<argument>
>CurrentBrightness</name>
Q rection>out</direction>
<relatedStateVariable>
@ Brightness
Q‘ </relatedStateVariable>
%O </argument>

</argumentList>

\Q/Q/ ction>

<action>
<name>SetBrightness</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>DesiredBrightness</name>

<direction>in</direction>

<relatedStateVariable>
Brightness
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</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetContrast</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD

</relatedStateVariable>

</argument>
<argument>

<name>CurrentContrast</name>
<direction>out</direction>
<relatedStateVariable>
Contrast
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>SetContrast</name>

<argumentList>
<argument>

<name>InstancelID</name>
<direction>in</direction>
<relatedStateVariable>

</relatedStateVariable>

A ARG TYPE InstancelD <:§k

</argument> \\
<argument> s;?
<name>DesiredContrast< e>
<direction>ig</direg£§§n>
<relatedStateVariabile
Contrast ‘QSQ‘
</relatedStateVariable>
</argument> (@)
</argumentList> N
</action> . €*~
<action> \\
<name>GetShaé;Jess</name>
<argumentL¥ £>
<ar t>
gszae>InstanceID</name>
<direction>in</direction>
§§> <relatedStateVariable>
<2" A ARG TYPE InstancelD
() </relatedStateVariable>
sti </argument>
Q/ <argument>
AN <name>CurrentSharpness</name>

<direction>out</direction>

<relatedStateVariable>
Sharpness

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetSharpness</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD

68
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</relatedStateVariable>

</argument>

<argument>
<name>DesiredSharpness</name>

<direction>in</direction>

<relatedStateVariable>
Sharpness

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>

ISO/IEC 29341-20-13:2017(E)

<name>GetRedVideoGain</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>CurrentRedVideoGain</name>

<direction>out</direction>

<relatedStateVariable>
RedVideoGain

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetRedVideoGain</name>
<argumentList> \\
<argument> gs}
<name>TnstancelID</name
<direction>ig</direg£§§n>
<relatedStateVariabile
A ARG TYPE IngtanceID
</relatedStateVariable>

</argument> (@)
<argument> N
<name>Des¢redRedVideoGain</name>

<direc§§§§3£5</direction>
<relat tateVariable>

< §$dVideoGain
rélatedStateVariable>
/ %

< Iment>
ntList>

ame>GetGreenVideoGain</name>
<argumentList>

<argument>
<name>InstanceID</name>

&S

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentGreenVideoGain</name>
<direction>out</direction>
<relatedStateVariable>
GreenVideoGain
</relatedStateVariable>

</argument>

</argumentList>
</action>
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<action>
<name>SetGreenVideoGain</name>

<argumentList>
<argument>

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

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>DesiredGreenVideoGain</name>
<direction>in</direction> /\
<relatedStateVariable> t\
GreenVideoGain Q
</relatedStateVariable> .(1/
</argument> y\(b :
</argumentList> Q/
</action> (1/
<action> r\/
<name>GetBlueVideoGain</name> b(
<argumentList> qrb
<argument> (1/

<name>InstancelID</name> Q
<direction>in</direction> Q/
<relatedStateVariable> \\
A ARG TYPE InstancelID %O
N\

</relatedStateVariable>

</argument> Os\

<argument>
<name>CurrentBlueVideoGain</ >

<direction>out</direction>
<relatedStateVariable> \\

BlueVideoGain Q\Q
</relatedStateVariableQ)
</argument> \"(\
</argumentList> $
</action> . Q)

<action>
<name>SetBlueVideoGgin</name>

<argumentList> | N7

<argument> . 0
<name>fn\.s§tan celID</name>

<direction>in</direction>
<redatedStateVariable>

\\M ARG TYPE InstanceID
g@elatedStateVariable>
gument>
érgument>
Q‘ <name>DesiredBlueVideoGain</name>

so <direction>in</direction>

<relatedStateVariable>

Q/ BlueVideoGain
A\ </relatedStatevVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetRedVideoBlackLevel</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentRedVideoBlackLevel</name>
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<direction>out</direction>

<relatedStateVariable>
RedVideoBlackLevel

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetRedVideoBlackLevel</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction> /\

<relatedStateVariable> t\
A ARG TYPE InstanceID Q

</relatedStateVariable> ~(l/

</argument> y\(b :

<argument> Q/
<name>DesiredRedVideoBlackLevel</name> q/
’

<direction>in</direction> N
<relatedStateVariable> b‘
RedVideoBlackLevel qrb

</relatedStateVariable> ('l/

</argument>
</argumentList> Q/C)
\

</action>
el S

<action> %
<name>GetGreenVideoBlackLevel</name> \

<argumentList>
<argument>

<name>InstanceID</name> QQ
<d1rect:|.on>1n</d1rect10n> Q
<relatedStateVariable>

A ARG TYPE InstanceIQ\}
</re1atedStateVar1able?7

</argument> \"(\
<argument>

<name>CurrentGreenVideoBlackLevel</name>

<direction>out</direction>

<relatedStateVariable>
GreenVidedBlackLevel

</related tevariable>

</argumen{\\'

</argumentLis

</action> @

<action>

GreenVideoBlackLevel</name>
<ar tList>

gument>
Q‘ <name>InstanceID</name>
O <direction>in</direction>
C)% <relatedStateVariable>

Q/ A ARG TYPE InstanceID
AN </relatedStateVariable>

</argument>
<argument>

<name>DesiredGreenVideoBlackLevel</name>
<direction>in</direction>
<relatedStateVariable>
GreenVideoBlackLevel
</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>GetBlueVideoBlackLevel</name>

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

A ARG TYPE InstancelID
</relatedStateVariable>

</argument>
<argument>

<name>CurrentBlueVideoBlackLevel</name>
<direction>out</direction>
<relatedStateVariable>
BlueVideoBlackLevel
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetBlueVideoBlackLevel</name>

<argumentList>
<argument>

<relatedStateVariable>
A ARG TYPE InstanceID q/
</relatedStateVariable>

</argument> (</C)
<argument> \\
<name>DesiredBlueVideoBlackLevel< /n_aé)

<direction>in</direction> \

<relatedStateVariable> O‘\
BlueVideoBlackLevel Q

</relatedStateVariable> QQ

<direction>in</direction> b‘
q"b

</argument>

</argumentList> N\
</action> 5\0\

<action>
<name>GetColorTemperature</Hdame>
<argumentList> $ ~
<argument> .

<name>Instance1gX name>
<direction>_i§§direction>
<relatedStateVariable>

A ARG (T¥PE InstancelD
</relagedStatevVariable>

</argument>’

>CurrentColorTemperature</name>
rection>out</direction>
relatedStateVariable>

Q‘® ColorTemperature

</relatedStateVariable>

O </argument>
i </argumentList>

\Q/Q/ ction>

<action>

<name>InstancelID</name> r\

<name>SetColorTemperature</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>DesiredColorTemperature</name>
<direction>in</direction>
<relatedStateVariable>
ColorTemperature
</relatedStateVariable>
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</argument>
</argumentList>

</action>
<action>

<name>GetHorizontalKeystone</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</action>

<action> ('l/

</action> [

<action>

NS

3

</argument> /\
N

<argument>
<name>CurrentHorizontalKeystone</name> (19

<direction>out</direction> .
<relatedStateVariable> y\(b :
HorizontalKeystone Q/
</relatedStateVariable> (1/

’

</argument>
</argumentList> (.bb:\
O

<name>SetHorizontalKeystone</name>

<argumentList> Q/C)
\

<argument> \
<name>InstanceID</name> (:>
N

<direction>in</direction>
<relatedStateVariable> (§\
A ARG TYPE InstancelD Q
</relatedStateVariable> <:>
</argument> <2
<argument> \\
<name>DesiredHorizontalﬁeﬁbtone</name>
<direction>iﬂ</directig§9
<relatedStateVariablgd:
HorizontalKeysQQp?
</relatedStateVariable>

</argument> ~$¢J
</arqgumentList>
argumentlist xO

<name>GetVerqfagﬂKeystone</name>
<argumentList>’

>InstanceID</name>
rection>in</direction>
<relatedStateVariable>
§§> A ARG TYPE InstancelD
<2‘ </relatedStateVariable>
</argument>
<argument>

<name>CurrentVerticalKeystone</name>
<direction>out</direction>

<relatedStateVariable>
VerticalKeystone
</relatedStateVariable>
</argument>
</argumentList>

</action>
<action>

<name>SetVerticalKeystone</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
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</relatedStateVariable>

</argument>

<argument>
<name>DesiredVerticalKeystone</name>

<direction>in</direction>

<relatedStateVariable>
VerticalKeystone

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetMute</name> /\

<argumentList>
<argument> (19

<name>InstancelID</name> .
<direction>in</direction> y\(b’
<relatedStateVariable> Q/

A ARG TYPE InstancelD q/
</relatedStateVariable> r\’

</argument> b‘
ogb

<argument>
<name>Channel</name> (’l/

<direction>in</direction> O
<relatedStateVariable> Q/
A ARG TYPE Channel \\
</relatedStateVariable> O
</argument> \%
<argument> 5\

<name>CurrentMute</name> Q
<direction>out</direction> Q

<relatedStateVariable>
Mute
</relatedStatevVariable> s\Q

</argument> Q
</argumentList> \"(\
</action> $
<action> @
<name>SetMute</name> A\
<argumentList> O
<argument> \'

<name>InstgnceID</name>
<direc§ ?‘Si_n</direction>
<relat tateVariable>
W ARG TYPE InstanceID
\‘latedstateVar:Lable>

A

<name>Channel</name>
Q - <direction>in</direction>
<relatedStateVariable>

C)é A ARG TYPE Channel
%

</relatedStateVariable>
</argument>
<argument>
<name>DesiredMute</name>
<direction>in</direction>
<relatedStateVariable>
Mute
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetVolume</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
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<relatedStateVariable>
A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>Channel</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Channel
</relatedStateVariable>

</argument>

<argument>
<name>CurrentVolume</name> /\
<direction>out</direction> N
<relatedStateVariable> ()
Volume ’(1/
</relatedStateVariable> N?D’
</argument> <:{
</argumentList> q/
</action> y\/
<action> ™
<name>SetVolume</name> (i;)
<argumentList> ('l/
<argument> C)
<name>InstanceID</name> Q/
<direction>in</direction> Q>
<relatedStateVariable> (:>
A ARG TYPE InstancelD \%
</relatedStateVariable> (§\
</argument> Q
<argument> <:>
<name>Channel</name> <2
<direction>in</direction> \\
<relatedStateVariable> gs}
A ARG TYPE Channel
</relatedStateVariable>
</argument> $ ~
<argument> ‘Qb
<name>DesiredVolhme</name>
<direction>i direction>
<relatedStateVariable>
Volum
</relaredStateVariable>
</argument>’
</argument;§' st>
</action>
<action> O
<n g?etVol umeDB</name>
< entList>
é §<a1:gument>
O <name>InstancelD</name>
sti <direction>in</direction>
Q/ <relatedStateVariable>
AN A ARG TYPE InstancelID

</relatedStateVariable>

</argument>

<argument>
<name>Channel</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Channel
</relatedStateVariable>

</argument>
<argument>

<name>CurrentVolume</name>

<direction>out</direction>

<relatedStateVariable>
VolumeDB
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</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>SetVolumeDB</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable> /\
N

</argument>
<argument> (19

<name>Channel</name> .
<direction>in</direction> y\(b’
<relatedStateVariable> Q/

A ARG TYPE Channel q/
</relatedStateVariable> r\’

</argument> b‘
ogb

<argument>
<name>DesiredVolume</name> ('l/

<direction>in</direction> O
<relatedStateVariable> \Q/

VolumeDB
atedst o)

</relatedStateVariable> %

</argument>
</argumentList> O‘\

</action>

<action> QQ
<name>GetVolumeDBRange</name> Q

<argumentList> \\
<argument> 5\0
<name>InstanceID</name

<direction>i_n</dire3@n>
<relatedStateVariabile
A ARG TYPE IngtanceID
</relatedStateVariable>
</argument>
argument xO

<argument>
<name>Cha 1</name>
<directiph>in</direction>

<relat tateVariable>
W ARG TYPE Channel
»elatedStateVariable>

<name>MinValue</name>
OQ‘ <direction>out</direction>
<relatedStateVariable>
C)é VolumeDB
Q/ </relatedStateVariable>
AN </argument>
<argument>
<name>MaxValue</name>
<direction>out</direction>
<relatedStateVariable>
VolumeDB
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetLoudness</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
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<relatedStateVariable>
A ARG TYPE InstancelID
</relatedStateVariable>

</argument>

<argument>
<name>Channel</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Channel
</relatedStateVariable>

</argument>
<argument>

<name>CurrentLoudness</name>
<direction>out</direction>
<relatedStateVariable>

</relatedStateVariable> y\(b :
</argument> Q’
</argumentList> 1)
</action> '\/
<action> b‘
<name>SetLoudness</name> qrb
<argumentList> ('l/
<argument> C)
<name>InstanceID</name> Q/
<direction>in</direction> \\
<relatedStateVariable> O
A ARG TYPE InstancelD \%
</relatedStateVariable> Os\
</argument> Q
<argument> Q
<name>Channel</name> Q
<direction>in</direction> \\
<relatedStateVariable> s\Q
A ARG TYPE Channel
</relatedStateVariable>
</argument> $ ~
<argument> ‘@
<name>DesiredLoiiiness</name>
<direction>i direction>

<relatedStateVariable>

Loudn
</relaredStateVariable>

</argument>’

</argument;§' st>
</action> O

<action>
<n g?etstateVariables</name>
< entList>
é§<argument>

<name>InstancelID</name>

C)% <direction>in</direction>
&

<relatedStateVariable>
A ARG TYPE InstancelD

Q
Loudness ’(1/

</relatedStateVariable>

</argument>

<argument>
<name>StateVariableList</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE StateVariablelList
</relatedStateVariable>

</argument>
<argument>

<name>StateVariableValuePairs</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE StateVariableValuePairs
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</relatedStateVariable>

</argument>

</argumentList>
</action>

<action>
<name>SetStateVariables</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD

</relatedStateVariable>

</argument>

<argument>
<name>RenderingControlUDN</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE DeviceUDN
</relatedStateVariable>

</argument>
<argument>

<direction>in</direction> Q
<relatedStateVariable> Q/
A ARG TYPE ServiceType Q>
</relatedStateVariable> (:>
</argument> \%
<argument> $\

<name>Serviceld</name>

e
<direction>in</direction> QQ
N

<relatedStateVariable>
A ARG TYPE ServicelD
</relatedStatevVariable> gs}

</argument> Qb

<argument>
<name>StateVariabl@&éﬁuePairs</name>

<direction>ig</diégétion>
<relatedStatevVatiable>

A ARG TYPENStateVariableValuePairs
</relatedStateVariable>

</argument>.c}7
<argument

<name>S¥ateVariablelist</name>

<dikection>out</direction>
tedStateVariable>
A ARG TYPE StateVariableList

~</relatedstateVariable>

argument>
rgumentList>

<name>GetAllowedTransforms</name>

\Q/ <argumentList>

<name>ServiceType</name> (L'

<argument>
<name>InstanceID</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>

</argument>
<argument>

<name>CurrentAllowedTransformSettings</name>
<direction>out</direction>
<relatedStateVariable>
AllowedTransformSettings
</relatedStateVariable>

</argument>
</argumentList>
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</action>
<action>
<name>SetTransforms</name>

<argumentList>

<argument>
<name>InstancelID</name>

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>DesiredTransformValues</name> /\
<direction>in</direction> y\
<relatedStateVariable> Q
TransformSettings ’(1/
</relatedStateVariable> y\(b :

</argument> Q/
</argumentList> (]/
</action> '\/
<action> b‘
<name>GetTransforms</name> qrb

<argumentList> (1/

<argument> Q
<name>InstanceID</name> \Q/

<direction>in</direction> \
<relatedStateVariable> %CD

A ARG TYPE InstancelD
</relatedStateVariable> O‘\

</argument> Q
<argument>

<name>CurrentTransformValue@ ame>
<direction>olt</direction>\\\
<relatedStateVariable>
TransformSettings
</relatedStateVariable>
</argument> $ ~
</arqgumentList> D
</action> N
<action> O
<name>GetAllAvail@};‘}eTransforms</name>
<argumentList> . O‘V

<argument

<name>A¥I1AllowedTransformSettings</name>

<dikection>out</direction>
tedStateVariable>
AllowedTransformSettings

~</relatedstateVariable>

argument>
rgumentList>

<name>GetAllowedDefaultTransforms</name>

\Q/ <argumentList>
<argument>
<name>AllowedDefaultTransformSettings</name>
<direction>out</direction>
<relatedStateVariable>
AllowedDefaultTransformSettings
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetDefaultTransforms</name>

<argumentList>

<argument>
<name>CurrentDefaul tTransformSettings</name>
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<direction>out</direction>

<relatedStateVariable>
DefaultTransformSettings

</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>SetDefaultTransforms</name>

<argumentList>

<argument>
<name>DesiredDefaul tTransformSettings</name>

<direction>in</direction> /\

<relatedStateVariable> t\
DefaultTransformSettings Q

</relatedStateVariable> ~(l/

</argument> y\(b :
</argumentList> Q/
</action> q/
Declarations for other actions added by UPnP vendor r\’
(if any) go here

X
</actionList> qrb

<serviceStateTable> ('l/
<stateVariable sendEvents="no"> O
<name>PresetNameList</name> Q/
<dataType>string</dataType> \\
</stateVariable> O
<stateVariable sendEvents="yes"> \%

<name>LastChange</name> o
<dataType>string</dataType> Q
</stateVariable> Q
<stateVariable sendEvents="no"> Q
<name>Brightness</name> \\
<dataType>ui2</dataType> s\Q
<allowedValueRange> (%)
<minimum>(0</minimum>
<maximum>Vendor defineg</maximum>

<step>1</step>

</allowedValueRange> A\Q
</stateVariable> (@)
<stateVariable sendﬂv@}ts="2">

<name>Contrast</ e>

<dataTxge>uig§7ﬁ“ataTme>
<allowedValueRdange>
<minim§> 0</minimum>
<maxi >Vendor defined</maximum>
<s§ 1</step>
</aldlowedValueRange>
< /ﬁg@>
<s ariable sendEvents="no">

\<hame>Sharpness</name>
%<dataTme>E </dataType>
Q/ <allowedValueRange>
\ <minimum>(0</minimum>
<maximum>Vendor defined</maximum>
<step>1</step>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">

<name>RedVideoGain</name>
<dataType>ui2</dataType>
<allowedValueRange>
<minimum>(0</minimum>
<maximum>Vendor defined</maximum>
<step>1</step>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
<name>GreenVideoGain</name>
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<dataType>ui2</dataType>
<allowedValueRange>

<minimum>0</minimum>
<maximum>Vendor defined</maximum>
<step>i</step>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
<name>BlueVideoGain</name>
<dataType>ui2</dataType>
<allowedValueRange>
<minimum>(0</minimum>
<maximum>Vendor defined</maximum> /\
<step>i</step> N
</allowedValueRange> Q
</stateVariable> ~(1/
<stateVariable sendEvents="no"> y\(b :
<name>RedVideoBlackLevel</name> Q/
<dataType>ui2</dataType> q/
<allowedValueRange> r\/
<minimum>0</minimum> ™
<maximum>Vendor defined</maximum> qrb
<step>1</step> ('l/
</allowedValueRange> C)
</stateVariable> Q/
<stateVariable sendEvents="no"> \\
<name>GreenVideoBlackLevel</name> O
<dataType>ui2</dataType> \%
<allowedValueRange> Os\
<minimum>0</minimum> Q
<maximum>Vendor defined</maxim
<step>i</step>
</allowedValueRange> \\
</stateVariable> s\Q
<stateVariable sendEvents="no">
<name>BlueVideoBlackLevel</Hdame>

<dataType>ui2</dataType> $ ~
%)

<allowedValueRange>
<minimum>(0</minim
<maximum>Vendor @fined< /maximum>
<step>1</step
</allowedValueRange>
</stateVariable>/~\"
<stateVariable seémdEvents="no">
<name>Col émperature</name>
<dataTﬁ£ </dataType>
<allowedValueRange>
@i‘n’imum> 0</minimum>

.

aximum>Vendor defined</maximum>
Q‘<ste2> 1</step>
/allowedValueRange>
@tateVariab1e>
Q/ stateVariable sendEvents="no">
<name>HorizontalKeystone</name>
<dataType>i2</dataType>
<allowedValueRange>
<minimum>Vendor defined (shall be <= 0)</minimum>
<maximum>Vendor defined</maximum>
<step>i</step>
</allowedValueRange>
</stateVariable>
<stateVariable sendEvents="no">
<name>VerticalKeystone</name>
<dataType>i2</dataType>
<allowedValueRange>
<minimum>Vendor defined (shall be <= (0)</minimum>
<maximum>Vendor defined</maximum>

<step>i</step>
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</allowedValueRange>

</stateVariable>

<stateVariable sendEvents="no">
<name>Mute</name>
<dataType>boolean</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>Volume</name>
<dataType>ui2</dataType>
<allowedValueRange>
<minimum>(0</minimum>
<maximum>Vendor defined</maximum>

<step>i</step> /\
</allowedValueRange> N
</stateVariable> Q
<stateVariable sendEvents="no"> .(l/
<name>VolumeDB</name> y\(b :
<dataType>i2</dataType> Q/
<allowedValueRange> q/
<minimum>Vendor defined</minimum> y\/
<maximum>Vendor defined</maximum> b(
<step>Vendor defined</step> qrb
</allowedValueRange> ('l/
</stateVariable> C)
<stateVariable sendEvents="no"> Q/
<name>loudness</name> \\
<dataType>boolean</dataType> O
</statevVariable> \%
<stateVariable sendEvents="no"> O‘\
<name>A ARG TYPE Channel</name> Q
<dataType>string</dataType> Q
<allowedValuelist>

<allowedValue>Master</allowedValue>
<allowedValue>LF</allowedValue>
<allowedValue>RF</allowedValue>
<allowedValue>CF</allowgdValue>
<allowedValue>LFE</allgwédValue>
<allowedVa1ue>£§</aiéésedValue>
<allowedValue>5§</g@iowedValue>
<allowedValue>£§Sj/allowedValue>
<allowedValue </allowedValue>
<allowedValue>,SD</allowedValue>
<allowedValue>SI</allowedValue>
<allowedValtie>SR </allowedValue>
<allowédValue>T</allowedValue>
<allowedValue>B</allowedValue>
<a¥lpwedValue>BC</allowedValue>
I¥owedValue>Bl</allowedValue>
§gsllowedValue>§5</allowedValue>
<2‘ZallowedValue>Vendor defined</allowedValue>
/allowedValueList>
@tateVariab1e>
Q/ stateVariable sendEvents="no">
<name>A ARG TYPE InstanceID</name>
<dataType>uid</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE PresetName</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>FactoryDefaults</allowedValue>
<allowedValue>TInstallationDefaults</allowedValue>
<allowedValue>Vendor defined</allowedValue>
</allowedValueLlist>
</stateVariable>
<stateVariable sendEvents="no">
<name>A ARG TYPE DeviceUDN</name>
<dataType>string</dataType>
</stateVariable>
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<stateVariable sendEvents="no">
<name>A ARG TYPE ServiceType</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE ServiceID</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE StateVariableValuePairs</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no"> /\

<name>A ARG TYPE StateVariablelist</name> h\
<dataType>string</dataType> ()

</stateVariable> !1/

<stateVariable sendEvents="no"> y\(b’
<name>AllowedTransformSettings</name> <:{
<dataType>string</dataType> (1,

</statevVariable> r\’

<stateVariable sendEvents="no"> b‘
<name>TransformSettings</name> (i;)
<dataType>string</dataType> (L,

</stateVariable> (:)

<stateVariable sendEvents="yes">
<name>AllowedDefaul tTransformSettings</name> Q>
<dataType>string</dataType> ()

</statevVariable> \%

<stateVariable sendEvents="yes"> (§\
<name>DefaultTransformSettings< /name>Q
<dataType>string</dataType> <:>

</stateVariable> <2

Declarations for other state variabi§§

(if any) go here gs}

</serviceStateTable> %

added by UPnP vendor

gcpd> N\

N

Test &

ere are no semantic tests mas@)ted for this service.
O
&

OQQ
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Annex A
(informative)

Theory of Operation
A.1  Multi-input Devices

Many traditional rendering devices are capable of receiving and rendering only a single item
of content at a time. For example, traditional TVs can only receive and display a single TV
show at a time, and a stereo system can only play a single song at a time. However, more and
mqre devices are able to receive and render multiple items of content at the same time.even
thqugh there is only a single piece of rendering hardware (for example, a single TV screen|or
a gingle set of speakers). This capability is known as mixing.

As|an example, while watching TV, a small Picture-in-a-Picture (PIP) can be overlaid on top of
the¢ main TV show so that another TV show (or VCR tape) can be watched at\the same time.
Although the TV contains a single set of output hardware (for example, a,single screen), the
TV can take multiple items of content, mix them together, and render them both on the dne
scfeen. Similarly, a karaoke system takes a singer’s voice, mixes itcwith some backgroynd
mysic, and renders it on a single set of speakers.

In the examples above, these multi-content devices support a fixed number of input streams.
Hdwever, there are some devices that support an arbitrary~number of input streams. for
example, a PC can take some video content and mix it with-the PC’s display and render if in
itsjown PC window. Depending on the processing power of the PC, it can mix together gnd
remder a variable number of video-windows.

In | these examples, some advanced devices fiave the ability to control the render|ng
characteristics of each input item independently from each other as well as the post-mixed
stream. For example, with a karaoke device,‘the volume of the singer’s voice and the volume
of the background music can be adjusted independently. Additionally, the volume of the post-
miked stream (that is: singer + background) can be adjusted as a whole without affecting {he
relptive settings of each individual inputistream.

Per-stream Post-mix
Control Control

T

——»| RCS_ID=1D1

L1> g RCS_ID=ID2 Mix |—m| RCSID=0 |—p

Lt

—» RCS_ID=1ID3

]

ID1, ID2, ID3 >0

Figure 4 — Virtual Instances of RCS

In order to support these types of devices, it is necessary for the RenderingControl service
(RCS) to support multiple virtual instances of the service. As shown in Figure 4, a full-featured,
high-end device that supports multiple input streams shall assign a unique virtual instance of
the RenderingControl service to each input stream. Each of these instances is assigned a
unique ID (labeled RCS_ID in Figure 4) which can be used to adjust the rendering
characteristics of its associated content without affecting any of the other input streams.
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Additionally, a default instance (ID=0) is assigned to control the rendering characteristics of
the post-mixed stream (that is: all input content as a whole).

InstancelDs are used by control points when invoking RenderingControl service actions. The
InstancelD argument (included with each action) allows the control point to indicate on which
stream the invoked action shall be applied. In order to control the rendering characteristics of
an individual input stream (independently from all of the other streams) the control point uses
the InstancelD associated with that stream. In order to control the rendering characteristics of
the post-mixed stream, the control point uses InstancelD = 0.

New virtual instances of the RenderingControl service (that is: new [nstancel/Ds) are allocated
oufside of the RenderingControl service using some external mechanism. As of this writipg,
only one allocation mechanism is defined. As described in the MediaRenderer device template,
the device's ConnectionManager::PrepareForConnection() action assigns an [nstancé/D’'to the
ingut stream (that is: each connection) that is being prepared. The number of instances that a
depice can support depends on the device’s implementation. (Refer to the MediaRenderer
deyice templates for additional information).

As| defined by the UPnP Architecture, a device’s description document contains a single
sefvice description document for each (physical) service that is implemented by the devige.
Hawever, when a device supports multiple virtual instances of the RenderingControl servige,
all{of these virtual instances are represented by the service desgription document for the gne
(physical) RenderingControl service. In this case, the RenderitigControl service descript{on
dopument reflects the actions and state variables supported by ‘/nstancelD = 0. All other ngn-
zefo virtual instances shall support a subset of the actions”and state variables supported |by
IngtancelD = 0. However, each non-zero instance nray support a different subset |of
IngtancelD = 0 than the other non-zero virtual instances. For those state variables that are
supported by a non-zero instance, each instance shall support the identical allowedValuellist
anp/or allowedValueRange as InstancelD = 0. If‘@n unsupported action is invoked on a n¢n-
zefo instance, the action will return error code 404 (Invalid Action).

As|described in the MediaRenderer device-template, a rendering device that contains multigle,
independent rendering hardware (for .example, two independent display screen, or two
independent sets of output speakers)'shall be modeled as multiple instantiations of the
MgdiaRenderer device, each with\its own RenderingControl, ConnectionManager, gnd
(aljlowed) AVTransport services. (ln other words, from an UPnP AV modeling point of vigw,
eafh output on a physical rendering device is treated as a completely independent Megdia
Rendering device. Refer to.thie'MediaRenderer device template for more information.

A.R2 Presets

Named presets allow a control point to put the device in a predetermined state in whjch
ceftain state variables are set to predefined values. The set of currently available presetq is
lisfed in the RresetNamelist state variable. Since a device is permitted to add or remqve
support for-individual presets (for example, in conjunction with a vendor—defined action), the
PrgsetNamelist state variable is (indirectly) evented as described in subclause §.3.
Additionally, a control point can use the ListPresets() action to obtain an up to date list| of
supparted presets.

A user can select one of the supported presets using the SelectPreset() action. This causes
the device to set itself to a known state as defined by the selected preset. The exact definition
of each preset is device-specific.

A.3 Controlling the Display of Visual Content

The RenderingControl service exposes a number of state variables that allow control points to
control the appearance of visual content. These include such characteristics as brightness,
contrast, color intensity, etc. In order to control these characteristics, the control point simply
invokes the appropriate action. For most of these actions, the desired setting of the display
characteristics is passed in by the control point. In most cases, this argument is a positive
number between 0 and some device-specific maximum value. Each incremental value (that is:
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an increase or decrease by one) corresponds to the smallest amount of change supported by
the device.

Determine the current Brightness setting of the main display:

e |Invoke GetBrightness() with an InstancelD of zero.

e A return value of 13 indicates that the display’'s Brightness is currently set to 13 steps
(that is: 13 device-specific increments) above the dimmest setting that is supported by
the device.

e Invoke SetBrightness() with the PIP’s InstancelD and a Brightness setting of 0.

A.f  Controlling Audio Content

The RenderingControl service exposes a set of state variables that can be used)to control {he
aufio output of a device. These include various characteristics such as yolume, mute, gnd
loydness. However, unlike most visual content, audio content is typically \composed of one|or
mqre channels (for example, a left and right channel). The RenderingControl service allows
coptrol points to control each of these channels independently or as |a“whole. To accompl|sh
thig, it is necessary for the control point to identify the channel that is to be controlled. Thig is
acgomplished via the Channel argument included in each action/that is associated with {he
aufio portion of an input stream. Each channel is unjiquely named as described |in
supclause 5.2.24. The Master channel allows a control poiftito control the audio content a$ a
whole. The Master control influences all audio channels‘at the same time. Note however that
it is conceptually a separate volume control (in each,channel) and shall not affect the current
sejtings of the Volume state variables for the individual channels. Figure 5 provides [an
expmple for a 6-channel (LF, RF, CF, LFE, LS, and”"RS) volume control. The Master channel
is jactually a gang-coupled 6-channel volume control that impacts all channels at the same
timle with the same amount of volume change:

A
S —r
S
R —
oA A

Optional Required

Figure 5 — 6-channel Volume Control

When controlling the volume of a particular channel, control points can choose between two
different representations of the volume setting. One representation uses the Volume state
variable and the other representation uses the VolumeDB state variable. As described in
subclause 5.2.32.2, the Volume state variable represents volume as a contiguous set of
positions numbered from 0 to some device-specific maximum, and the VolumeDB state
variable represents volume in units of 1/256 of a decibel (dB). Two pairs of actions (one pair
for each representation) are provided to get and set the volume of a channel.

The following example describes some scenarios that might help clarify the use of the
Get/SetVolume() and Get/SetVolumeDB() actions.
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Consider a volume control that is implemented as follows:

Implemented Channels: “Master”, “‘LF”, “RF”, “CF”, “LFE”, “LS”, “RS”

All Channels: 46 positions (N=45), end-of-scale mute implemented, MinValue = -72 dB,
MaxValue = 0 dB, 1 dB resolution between 0 dB and -24 dB, 2 dB resolution between -
24 dB and -48 dB, 3 dB resolution between -48 dB and -72 dB. (See Figure 3 above).
The Master control is used to control the overall volume setting of the device whereas
all other controls are intended to balance the different channels.

At first power-up, the initial settings are: Master set to position 17 (-30 dB), all other
channels set to nnclhnn 2 ( 12 rIR\

N(Jte The current specification does not allow for different ranges for the controls ona pgr-
channel basis. The Service Description contains only one entry for the Volume state
variable. Therefore it is assumed that all volume controls are created equal for |all
channels and also for all virtual instances of the RenderingControl service? A futire
version of this specification will remedy this limitation.

Set the volume of the audio content (as a whole) to the quietest setting:

Invoke the SetVolume() action with the Channel argumentcset to “Master” and the
DesiredVolume argument set to 0.

Set the volume of the audio content (as a whole) 20 notches/steps higher than fhe

cufrrent setting:

Set the volume of the Center channel 5dB higher than the Master channel:

Invoke the GetVolume() action with the Channel argument set to “Master’. As a redult
of the previous example, the CurrentVolume “eut argument returns a value off 0
indicating that the audio content is being réndered at volume position 0; that is: fhe
quietest setting supported by the device{ A"GetVolumeDB() action with the Chanhel
argument set to “Master” will now return=18432 (0xB800 — increments of 1/256dB) in
the CurrentVolume OUT argument, which corresponds to -72 dB. A GetVolumeDB()
action with the Channel argument.'set to any other channel will still return -12 |[dB
(0xF400 — increments of 1/256 dB)

Invoke the SetVolume() action with the Channel argument set to “Mastef and the
DesiredVolume argument_set to 20 (0 + 20). This corresponds to the 20" quietgst
setting supported by the<device. A GetVolumeDB() action with the Channel argumént
set to “Master” will now-return -6144 (0xE800) in the CurrentVolume OUT argument,
which corresponds-te-24 dB.

Invoke the.\GetVolumeDB() action with the Channel argument set to “CF” (for the
Center Eront channel). In this example, the CurrentVolume OUT argument still retufns
a valuésof -3072 (0xF400), which indicates that the audio content on the Center Front
channel is being rendered at -12 dB, relative to the Master channel.

Invoke the SetVolumeDB() action with the Channel argument set to “CF” and the
DesiredVolume argument set to -1792 (0xF900) (-3072 + 1280 increments |of
1/256dB) , which corresponds to -7 dB.

Double the volume of the entire audio content:

(Note: Increasing the volume by 6dB doubles the volume level.)

Invoke the GetVolumeDB() action with the Channel argument set to “Master’. Based
on the previous example, the CurrentVolume OUT argument returned -6144 (OxE800),
which indicates that the overall volume level is at -24dB.

Invoke the SetVolumeDB() action with the Channel argument set to “Master” and the
DesiredVolume argument set to -4608 (OXEEOQ0) (-6144 + 1536 increments of 1/256dB),
which corresponds to -18dB (-24+6).
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A.5 Transforms

The RenderingControl service transform action set may be used to perform a number of tasks,
for example:

A
ac
as
is
ca
sp

transforms by invoking the GetTransforms() action.

The control point can use the <friendlyName> element of<the transform description
depcribe the transform to an end user. When a transform’s friendly name is not supplied
thg device implementation, the control point can use the @riané attribute of the <transfor
elgment to describe the transform to an end user.

Ealch transform can have a default setting, which is-determined by the device implementati

A
ca

new default value of a transform can be donetby invoking the SetDefaultTransforms() action|.

A

transform related state changes. When, a new virtual rendering instance is created by
CdnnectionManager service PrepareForConnection() action, an event due to

RenderingControl service LastChahge state variable being modified will be generated. T
LatChange state variable is expected to contain updates to the AllowedTransformSettin

an

stgte variables will list transforms which may be set prior to associating a media item with
virfual renderer instance.

W
re
va

ge

through the LastChange state variable. As a control point sets new transform settings vald

us
be

e Change the way a rendering device processes an item. For example, change the

rotation angle of an image or adjust the equalization applied to an audio item.

e Change the output configuration of a renderer. For example, enable/disable video

outputs, or adjust the current speaker configuration.

Py Perform simple stream selection tasks. For example select an annronriate lanau
™ ™ Y ™7 ™ J

video stream.

ontrol point can find out which transforms are allowed and which values each transform
cept by invoking the GetAllowedTransforms() action. Since the list of available transfor
well as their allowed values can be content dependent, the GetAllowedTraasforms() act
typically invoked after a media item has been selected to be rendered. The control pg

bcific rendering control instance. A control point can check the-current status of

control point can find out which transforms allowvtheir default values to be changed. T
n be done by invoking the GetAllowedDefauiftTransforms() action. The actual setting o

control point may monitor a MediaRenderer device’s LastChange state variable to trg

ge

track for an audio/video item or select an alternative camera angle from a multipleXed

will
ms
on
int

n modify the settings of the current transforms by invoking the SetTransforms() action on a

he

to
by

>

bN.
his
f a

ck
he
he
he
gs

i TransformSettings state yariables for the newly created virtual rendering instance. Thq

en a media item is selected, an AVTransport service LastChange event will be genera
ecting updates the AVTransportURI state variable (and possibly the CurrentTrackURI st
riable). In addition, a (likely unsynchronized) RenderingControl service event will

herated for‘updates to the AllowedTransformSettings and TransformSettings state variab

ng the SetTransforms() action, additional RenderingControl service LastChange events
generated reflecting the current value of the TransformSettings state variable.

se
he

ed
nte
be
es
es
vill

A.5.1 Retrieving Transforms

The control point needs to retrieve all supported transforms on a specific MediaRenderer. It

do

es this via the GetAllAvailable Transforms() action:

Request:
GetAllAvailableTransforms ()

Response:
GetAllAvailableTransforms ("

88

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

<TransformList
xmlns="urn:schemas-upnp-org:av:AllowedTransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
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"urn:schemas-upnp-org:av:AllowedTransformSettings
http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd">
<transform name="ClosedCaptioning" shared="0">
<allowedValueList inactiveValue="en">
<allowedValue>None</allowedValue>
<allowedValue>en</allowedValue>
<allowedValue>fr</allowedValue>
<allowedValue>nl</allowedValue>
<allowedValue>und</allowedValue>
</allowedValueList>
</transform>
<transform name="AudioTrackSelection" shared="0">
<allowedValueList inactiveValue="None">
<allowedValue>None</allowedValue>
<allowedValue>en</allowedValue>
<allowedValue>nl</allowedValue>
<allowedValue>zxx</allowedValue>
</allowedValuelList>
</transform>
<transform name="Rotation" shared="0">
<allowedValueRange inactiveValue="0" unit="deg">
<minimum>0</minimum>
<maximum>270</maximum>
<step>90</step>
</allowedValueRange>
</transform>
<transform name="Brightness" shared="1">
<allowedValueRange inactiveValue="50">
<minimum>0</minimum>
<maximum>100</maximum>
<step>1</step>
</allowedValueRange>
</transform>
<transform name="Zoom" shared="0"X
<allowedValueRange inactiveVadbue="100" unit="pct">
<minimum>0</minimum>
<maximum>400</maximum>
<step>10</step>
</allowedValueRange>
</transform>
<transform name="Volume-Master" shared="1">
<allowedValueRange inactiveValue="0">
<minimum>0< /qrtinimum>
<maximum>100</maximum>
</allowedValueRange>
</transform>
<transfopf wmame="X Philips.com_AmbiLight" shared="1">
<friendlyName>Ambilight responsiveness</friendlyName>
<alleowedValuelList inactiveValue="Normal">
<allowedValue>Slow</allowedValue>
<allowedValue>Normal</allowedValue>
<allowedValue>Fast</allowedValue>
</allowedValueList>
</transform>
</TransformList>

n)

A.5.2 Get Allowed Transforms from an instance

The control point needs to retrieve the transforms on a specific MediaRenderer when playing
an image on instancelD = 1. It does this via the GetAllowedTransforms() action:

Request:
GetAllowedTransforms (1)

Response:

GetAllowedTransforms ("
<?xml version="1.0" encoding="UTF-8"?>
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<TransformList
xmlns="urn:schemas-upnp-org:av:AllowedTransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation=
"urn:schemas-upnp-org:av:AllowedTransformSettings
http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd">
<transform name="Rotation" shared="0">
<allowedValueRange inactiveValue="0" unit="deg">
<minimum>0</minimum>
<maximum>270</maximum>
<step>90</step>
</allowedValueRange>
</transform>
<transform name="Zoom" shared="0">
<allowedValueRange inactiveValue="100" unit="pct">
<minimum>0</minimum>
<maximum>400</maximum>
</allowedValueRange>
</transform>
<transform name="HorizontalPan" shared="0">
<allowedValueRange inactiveValue="0" unit="px" scale="LINEAR">
<minimum>-500</minimum>
<maximum>500</maximum>
</allowedValueRange>
</transform>
<transform name="VerticalPan" shared="0">
<allowedValueRange inactiveValue="0" unit="px! /scale="LINEAR">
<minimum>-500</minimum>
<maximum>500</maximum>
</allowedValueRange>
</transform>
</TransformList>

n)

The control point needs to retrieve the transforms on a specific MediaRenderer when playing
a \ideo on instancelD = 2. It does this via the GetAllowedTransforms() action:

Request:
GetAllowedTransforms (2)

Response:
GetAllowedTransforms ("
<?xml version="1.0" encoding="UTF-8"?>
<TransformList
xmlns="urn{sg¢hemas-upnp-org:av:AllowedTransformSettings"
xmlns:xsi="Attp://www.w3.0rg/2001/XMLSchema-instance"
xsi:scheémalocation=
"garntschemas-upnp-org:av:AllowedTransformSettings
http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd">
<txanhsform name="Volume Master" shared="1">
<allowedValueRange inactiveValue="0">
<minimum>0</minimum>
maximim>100</maximim
<step>1</step>
</allowedValueRange>
</transform>
<transform name="HorizontalPan" shared="0">
<allowedValueRange
inactiveValue="0"
unit="px"
scale="LINEAR"
info="Horizontal pan (pixels)">
<minimum>-500</minimum>
<maximum>500</maximum>
</allowedValueRange>
<allowedValueRange
inactiveValue="0"
unit="pct"
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scale="LINEAR"
info="Horizontal pan (percent)">
<minimum>-25</minimum>
<maximum>25</maximum>
</allowedValueRange>
</transform>
</TransformList>

")

The result indicates that for InstancelD = 2, 2 transforms can be set, Volume Master and
Hari [ ach
wifh a different unit. When setting this transform, the control point has a choice betWgen
specifying the value as a number of pixels or as a percentage.

A.5.3 Setting Transforms

The control point desires to set an image Rotation transform to 90 degrees ondnstancelD 5 3.
The control point does this via the SetTransforms() action:

Request:
SetTransforms (3, "
<?xml version="1.0" encoding="UTF-8"?>
<TransformSettings
xmlns="urn:schemas-upnp-org:av:TransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-inst@nhce"
xsi:schemalocation=
"urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.org/schemas/av/TransfonfiSettings.xsd">
<transform name="Rotation">
<value>90</value>
</transform>
</TransformSettings>

Regponse:
SetTransforms ()

For InstancelD = 2 (see AnnexJ)A.5.2), where the HorizontalPan transform provides two
different units, the control point sets the transform to a value as a number of pixels. Thig is
dope as follows:

Request:
SetTransforms (2, "
<?xml version=U'1.0" encoding="UTF-8"?>
<TransformSekt/ings
xmlns=MuFn:schemas-upnp-org:av:TransformSettings"
xmln§sxsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.org/schemas/av/TransformSettings.xsd">
<transform name="HorizontalPan">
vValue 1ndex="u>lo0</value
</transform>
</TransformSettings>

")

Response:

SetTransforms ()

A.5.4 Retrieving Current values of the Transforms

The control point desires to retrieving the values of the currently applied transforms on
InstancelD = 1. It does that by the GetTransforms() action:

Request:
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tTransforms (1)

Response:
GetTransforms ("

requests of GetAllowedDefaultTransforms() and SetDefaultfrarisforms() actions:

5.5 Querying and setting default values for a Transform

<?xml version="1.0" encoding="UTF-8"?>
<TransformSettings
xmlns="urn:schemas-upnp-org:av:TransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.org/schemas/av/TransformSettings.xsd">
<transform name="ClosedCaptioning">

<value>fr</value>
</transform>
<transform name="AudioTrackSelection">
<value>en</value>
</transform>
</TransformSettings>

e control point desires to set the default value of the image Rotation transform to
prees. Before setting the default value, the control point (first checks whether t

degrees can be used as a default value. The control peint does this via the follow

luest:
FAllowedDefaultTransforms ()

Eponse:
FAllowedDefaultTransforms ("
<?xml version="1.0" encoding="UTF-8"?%
<TransformList
xmlns="urn:schemas-upnp-org:awiAllowedTransformSettings"
xmlns:xsi="http://www.w3.0rg/A2001/XMLSchema-instance"
xsi:schemalLocation=
"urn:schemas-upnp-orgs+av:AllowedTransformSettings
http://www.upnp.org/Schemas/av/AllowedTransformSettings.xsd">
<transform name="ClogedCaptioning">
<allowedValueList inactiveValue="None">
<allowedVdlue>None</allowedValue>
<allowedValue>en</allowedValue>
<allowedValue>nl</allowedValue>
<allowedValue>fr</allowedValue>
<alllpwedvValue>en-US</allowedValue>
fallowedValue>und</allowedValue>
</allowedValuelList>
</twransform>
<txanhsform name="Rotation" shared="0">
<allowedValueRange inactiveValue="0" unit="deg">
<minimum>0</minimum>

90
his

plementation allows the Rotation transform to change its defadlt,value and that the valueg of

maximim>270</maximim

n)

<step>90</step>
</allowedValueRange>
</transform>
</TransformList>

Request:
SetDefaultTransforms ("

92

<?xml version="1.0" encoding="UTF-8"?>
<TransformSettings
xmlns="urn:schemas-upnp-org:av:TransformSettings"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation=
"urn:schemas-upnp-org:av:TransformSettings
http://www.upnp.org/schemas/av/TransformSettings.xsd">
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<transform name="Rotation">
<value>90</value>
</transform>
</TransformSettings>
")

Response:
SetDefaultTransforms ()

ISO/IEC 29341-20-13:2017(E)
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Annex B
(normative)

Pre-defined Transforms

B.1 Summary

Annex B lists a set of normative transform definitions. Implementations may choose which of
these transforms to support, however if they support any of the transforms listed here, then
the_implementation shall adhere to the definition as given in Annex B.

Th'E complete list of transforms is summarized in Table B.1. For detailed descriptions, sege*{he
refaining clauses in Annex B.
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Table B.1 — Pre-defined Transforms

Name Description Typical Content Type
Rotation Rotates an image on the screen Image, Video
RedEye Removes red eye in images Image
Zoom Zoom factor on a screen Image, Video
HorizontalPan Horizontal pan factor on the screen Image, Video

VerticalPan

Vertical pan factor on the screen

Image, Video

Equalization Equalization of sound as total effect Audio, Video

BandEq [XX] [YY] Equalization per band. From range Audio, Video
xx to yy in Hz.

SpeakerConfiguration Audio output modes, how the Audio, Video
content will be rendered on the
speakers

OutputSelection [Name] Audio output selection. Audio, Video

AudioTrackSelection Select an audio track language from | Audio, Video
a range of available audio tracks

ClosedCaptioning Selects closed captioning from a Video
video stream

Subtitle Selects a subtitle from a video Video
stream

CameraAngle Selects a camera angle fromra video | Video

stream

PiP Sets picture in picture mode Image, Video
ComponentinfoSelection Selects a user experience Audio, Video
Volume_[Channel] Sets the volume Audio, Video
VolumeDB _[Channel] Sets the volume in decibels Audio, Video
Mute [Channel] Sets thesmute on or off Audio, Video
Loudness [Channel] Sets_the loudness on or off Audio, Video

Brightness Séets the brightness Image, Video
Sharpness Sets the sharpness Image, Video
Contrast Sets the contrast Image, Video

RedVideoGain

Sets the red gain control level

Image, Video

GreenVideoG&in.

Sets the green gain control level

Image, Video

BlueVideb@Gain

Sets the blue gain control level

Image, Video

RedVideoBlacklevel

Sets the minimum intensity of red

Image, Video

GreenVideoBlacklevel

Sets the minimum intensity of green

Image, Video
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ColorTemperature

Sets the color quality of white

Image, Video

HorizontalKeystone

Sets the compensation for horizontal
distortion

Image, Video

VerticalKeystone

Sets the compensation for vertical
distortion

Image, Video

Vendor-defined

Vendors may define their own transforms. Vendor-defined transform names shall be prefixed
with “X_", followed by the name of the vendor, and followed by an underscore. The vendor
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name should be the ICANN name. An example for such a transform s
“X_Philips.com_AmbilLight’.

B.2 Rotation

This transform indicates the rotation of a displayed image. The numeric rotation angle is
recommended to be specified in degrees, and is interpreted as a rotation of the image on
screen within the display window in the clockwise direction. The Rotation transform is always
performed from the center of the image.

Table B.2 — Recommended properties for Rotation

Property name Value
@unit deg
type Numeric
friendlyName Rotation
@scale Linear
@info Linear rotation in degrees
@inactiveValue 0
Default value 0

Table B.3 — allowedValueRange for)Rotation

Value R/IA
minimum 0 R
maximum Vendor-defined, but atmost 359 R
step Vendor-defined A
B.p RedEye

This transform indicates the algorithmto be used for removal of red eyes in a displayed imdge.
The set of algorithms available is(vendor defined.

Table B.4— Recommended properties for RedEye

Property name Value

@untt N/A

twpe string

friendlyName Red eye correction

@scale N/A

@info Red eye correction
@inactiveValue Off

Default value Off

Table B.5 — allowedValuelList for RedEye

Value R/A Description
“Off’ R No red eye removal algorithm is active.
Oon’ A The red eye removal algorithm is active
Vendor-defined X

The value “On” shall be used when only one RedEye removal algorithm will be implemented
by the vendor. When more than one RedEye removal algorithm is offered the name of the
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