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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-13: Audio Video Device Control Protocol — Level 2 —
Rendering Control Service
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ORIGINAL UPNP DOCUMENTS
(informative)

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

UPnP Document Title
UPnP Device Architecture 1.0

URPRP Basic-1 Device.

ISO/IEC 29341 Part

ISO/IEC 29341-1
ISOUEC 293442

UPNP AV Architecture:1

UPnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

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

UPnP AV Datastructure Template:1
UPNP AVTransport:2 Service

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

UPNP DigitalSecurityCamera: 1 Device

UPnNP DigitalSecurityCameraMotionlmage:1 Service

UPnNP DigitalSecurityCameraSettings:1 Service
UPNP DigitalSecurityCameraStilllmage:1 Service
UPnP HVAC_System:1 Device

UPnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Senvice
UPnP FanSpeed:1 Service

UPNP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedule;1"Service
UPnP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:4’Service

UPnP HVAC_UserOperatingMode:1 Service
UPnP BinaryLight:1 Device

UPnP DimmableLight:*Device

UPNP Dimming:1/Service

UPNP SwitchPower:1 Service

UPnP InternetGatewayDevice:1 Device

UPnP LANDevice:1 Device
UPnPAVANDevice:1 Device

UPnP WANConnectionDevice:1 Device

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

UPnP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPNnP WANCableLinkConfig:1 Service

UPnP WANCommonlnterfaceConfig:1 Service
UPnP WANDSLLinkConfig:1 Service

ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341434
ISO/IEC 29341:410
ISO/IEC 29341-4-11
ISO/IEG"29341-4-12
ISO/IEC,29341-4-13
ISQ/IEC 29341-4-14
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16

UPI IP IVHV'I'A\I“{I E‘li 11T IUi.LiI |;\\JU| II’IH1 DT Vibﬂ
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP Printer:1 Device

UPnP Scanner:1.0 Device

UPnP ExternalActivity:1 Service
UPnP Feeder:1.0 Service

UPnNP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPnP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

UPnP QosDevice:2 Service

ISOHEC2934+=6-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
ISO/IEC 29341-11-10
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UPnP Document Title

UPNnP QosManager:2 Service

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

UPnP RemoteUlServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service
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ISO/IEC 29341 Part

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

ISO/IEC 29341-12-2

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

This service template is compliant with the UPnP Device Architecture version 1.0. 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 settings, etc. The RenderingControl service is intended to

proyide control points with the ability to query and/or adjust any rendering attribute that the device supports.
ThelRenderingControl service enables a control point to:

e Discover the set of attributes supported by the device.

e Retrieve the current setting of any supported attribute

e  Change the setting of (that is: control) any modifiable attribute

e Restore the settings defined by a named Preset

The]RenderingControl service DOES NOT:

e  Control the flow of the associated content (for example, Play, Stop, Pause, Seek, etc.).

e Provide a mechanism to enumerate locally stored content.

e Provide a mechanism to select the content that is to be rendered.

e Provide a mechanism to send content to another deviée (via the home network or direct connection)

1.2 Multi-input Devices

Sompe high-end AV device are capable of receiving miultiple pieces of content at the same time and combinin,
that|content together so that it can be rendered togéther using a single set of output hardware. For example, W
displlaying a TV program, high-end TVs can also display additional content (for example, VCR content) in a
(Pigture-In-Picture) window. Similarly, a Karaoke machine can mix together the background music with a
singer’s voice so that both sounds are played together on the same set of speakers.

ith all devices, the RenderingControl service allows a control point to adjust the output characteristics o
-mixed content before it is aetially rendered. However, in many cases, control points may need to contro
the putput characteristics of the individual input content before it is mixed together with the other input conte
In opder to support this, the RerideringControl service includes an /nstancelD argument with each action that
allopvs the control point(oyidentify on which content the action is to be applied (for example, the post-mixed
confent or one of the pre-mixed input content items).

By ¢onvention, an/astancelD of 0 indicates that the invoked action MUST be applied to the post-mixed cont
Simiilarly, each-pre-mixed input content is assigned a unique /nstancel/D whose value is a non-zero, positive
inteper. Referto Section 2.5, “Theory of Operation” for additional information.

Notation

3
=]

hile
PIP

 the

=

ent.

e In this document, features are described as Required, Recommended, or Optional as follows:

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

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

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

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

of

ed

CONDITIONALLY OPTIONAL — The definition or behavior depends on a condition. If the specified

condition is met, then the definition or behavior is OPTIONAL, otherwise it is PROHIBITED.
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These keywords are thus capitalized when used to unambiguously specify requirements over protocol
and application features and behavior that affect the interoperability and security of implementations.
When these words are not capitalized, they are meant in their natural-language sense.

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

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

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

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

1.3.1 Data Types
Thig specification uses data type definitions from two different sources. The UPnP Device Architecture defin|
datq types are used to define state variable and action argument data types [DEVICE]. Fhe’XML Schema
nanjespace is used to define property data types [XML SCHEMA-2].

d

w

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,, thé values “false”, “no”, “trueT,
“ye§” may also be encountered and MUST be accepted. Nevertheless, it is;sttongly RECOMMENDED that afl

stat¢ variables and output arguments be represented as “0” and “1”.

—

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

represented as “0” and “/”.

1.3.2 Strings Embedded in Other Strings

Sonpe string variables and arguments described in*this document contain substrings that MUST be independeptly
idertifiable and extractable for other processingiThis requires the definition of appropriate substring delimitdrs
and|an escaping mechanism so that these delithiters can also appear as ordinary characters in the string and/of its
indgpendent substrings. This document uses embedded strings in two contexts — Comma Separated Value (CFV)
listd (see Section 1.4.1, “Comma Separated Value (CSV) Lists”) and property values in search criteria strings
Esc@iping conventions use the backstash character, “\” (character code U+005C), as follows:
a. Backslash (“\”) is represented as “\\” in both contexts.
b. Comma (*,”) is

1. represented as “\,” in individual substring entries in CSV lists

2. not eseaped in search strings
c. Doublg guote (“*”) is

1. <ot escaped in CSV lists

2.y not escaped in search strings when it appears as the start or end delimiter of a property value

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

1.3.3 Extended Backus-Naur Form

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

1.3.3.1 Typographic conventions for EBNF

Non-terminal symbols are unquoted sequences of characters from the set of English upper and lower case
letters, the digits “0” through “9”, and the hyphen (“-”"). Character sequences between ' single quotes'
are terminal strings and MUST appear literally in valid strings. Character sequences between (*comment
delimiters¥*) are English language definitions or supplementary explanations of their associated symbols.
White space in the EBNF is used to separate elements of the EBNF, not to represent white space in valid strings.
White space usage in valid strings is described explicitly in the EBNF. Finally, the EBNF uses the following
operators:
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Table 1-1: EBNF Operators

Operator | Semantics

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

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

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

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

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

( grouping — groups the expressions between the parentheses.

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

1.4 Derived Data Types

Thig section defines a derived data type that is represented as a string data type with special syntax. This
spegification uses string data type definitions that originate from two different sources. The UPnP Device
Architecture defined string data type is used to define state variable and-action argument string data types. Tlhe
XMIL Schema namespace is used to define property xsd:string data types;“The following definition applies to
botl} string data types.

.1 Comma Separated Value (CSV) Lists

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

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

hetdrogeneous list is also string or xsd:stting and denoted by CSV (x, y, z), where x, y and z are the types of the
idual 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 additional
information as to the expected sequence of values appearing in the list and their corresponding types. The dat
typq of a repeated subsequence list is string or xsd:string and denoted by CSV ({x, y, z}), where x, y and z ar¢
the types of the individual’values in the subsequence and the subsequence MAY be repeated zero or more tinjes.

-

e A listis represented as a string type (for state variables and action arguments) or xsd:string type (fo
propettics).

e Commias separate values within a list.

e  lInteger values are represented in CSVs with the same syntax as the integer data type specified in
[DEVICE] (that is: optional leading sign, optional leading zeroes, numeric 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 type values specified in [DEVICE]: 0,
false, no, 1, true, yes.

e Boolean values are represented in property CSVs as either “0” for false or “/” for true. These values are

a subset of the defined Boolean data type values specified in [XML SCHEMA-2]: 0, false, 1, true.

e Escaping conventions for the comma and backslash characters are defined in Section 1.3.2, “Strings
Embedded in Other Strings”.

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

e  White space before, after, or interior to any other data type is part of the value.
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Table 1-2: CSV Examples

Type refinement Value Comments

of string

CSV (string) or “+artist,-date” List of 2 property sort

CSV (xsd:string) criteria.

CSV (int) or “1,-5,006,0,+7” List of 5 integers.

CSV (xsd:integer)

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

CSY(xsdBooican)

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

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

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

or SV (xsd:int, is ¢ string ‘With leading

xsdstring, blanks”

xsdjunsignedShort)

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

CSY (xsd:int) is/hot allowed as part of
an integer value.

CSY (string) or “ List of 3 empty string

CSY (xsd:string) values

CSY (heterogeneous) | “Alice,Marketing,5,Sue,R&D,21,Dave,Finance,7” | List of unspecified
number of people and
associated attributes. Each
person is described by 3
elements: a name string,
a department string and
years-of-service ui2 or a
name xsd:string, a
department xsd:string and
years-of-service
xsd:unsignedShort.

1.§ Management.of XML Namespaces in Standardized DCPs

UPyP specifications nrake’extensive use of XML namespaces. This allows separate DCPs, and even separate
conjponents of an individual DCP, to be designed independently and still avoid name collisions when they share
XMIL documentsy Every name in an XML document belongs to exactly one namespace. In documents, XML
nanjes appear’in ene of two forms: qualified or unqualified. An unqualified name (or no-colon-name) contain
no dolon (<:2) characters. An unqualified name belongs to the document’s default namespace. A qualified najme
is tyo no-coblon-names separated by one colon character. The no-colon-name before the colon is the qualified
nanje*s‘namespace prefix, the no-colon-name after the colon is the qualified name’s “local” name (meaning Ipcal
to the namespace 1dentified by the namespace pretix). Similarly, the unqualitied name 1s a local name 1n the
default namespace.

[72]

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

All AV object properties are represented in XML by element and attribute names, therefore, all property names
belong to an XML namespace.
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For the same reason that namespace prefixes are convenient in XML documents, it is convenient in specification
text to refer to namespaces using a namespace prefix. Therefore, this specification declares a “standard” prefix
for all XML namespaces used herein. In addition, this specification expands the scope where these prefixes have
meaning, beyond a single XML document, to all of its text, XML examples, and certain string-valued properties.
This expansion of scope does not supercede XML rules for usage in documents, it only augments and
complements them in important contexts that are out-of-scope for the XML specifications.

All of the namespaces used in this specification are listed in the Tables “Namespace Definitions” and “Schema-
related Information”. For each such namespace, Table 1-3, “Namespace Definitions” 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 those
fors witere thisspecification I used T comjuncton witir other UPnP-specificatio 0 CO Ct 3

the

w

of the namespace definitions. As a result, the schemas will validate many XML doguments that are not valid
acc¢rding to the specifications.

Thel Working Committee expects to continue refining these schemas after specification release to reduce the
nunjber of documents that are validated by the schemas while violating\the specifications, but the schemas will
still|be informative, supporting documents. Some schemas might beeogme normative in future versions of the
spegifications.

Table 1-3: Namespace Definitions

Stardard

Namre- Normative Definition
space Document

Prefix Namespace Name Namespace Description Reference

AV Workmg;@ ittee defined namespaces
av: urn:schemas-upnp-org:av:av Common data types for use in AV [AV-XSD]
schemas
avs: urn:schemas-upnp-org:av:avs Common structures for use in AV schemas | [AVS-XSD]
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [AVDT]
avt-gvent: | urn:schemas-upnp-erg:metadata-1-0/AVT/ Evented LastChange state variable for [AVT]
AVTransport
didl-fite: urn:schemas-upnap-org:metadata-1-0/DIDL- Structure and metadata for [CDS]
Lite/ ContentDirectory
res-epent: | urnesohemas-upnp-org:metadata-1-0/RCS/ Evented LastChange state variable for [RCS]
RenderingControl
SIs: urn:schemas-upnp-org:av:srs Metadata and structure for [SRS]
ScheduledRecording
srs-event: | urn:schemas-upnp-org:av:srs-event Evented LastChange state variable for [SRS]
ScheduledRecording
upnp: urn:schemas-upnp-org:metadata- 1-0/upnp/ Metadata for ContentDirectory [CDS]
Externally defined namespaces
dc: http://purl.org/dc/elements/1.1/ Dublin Core [DC-TERMS]
xsd: http://www.w3.0rg/2001/XMLSchema XML Schema Language 1.0 [XML SCHEMA-1]
[XML SCHEMA-2]
xsi: http://www.w3.0rg/2001/XMLSchema- XML Schema Instance Document schema | Sections 2.6 & 3.2.7 of
instance [XML SCHEMA-1]
xml: http://www.w3.0org/XML/1998/namespace The “xml:” Namespace [XML-NS]
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Table 1-4: Schema-related Information

Standard Relative URI and File
Name- Name

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

AV Working Committee Defined Namespaces

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

avs: e avs-vn-yyyymmdd.xsd <Featuress> [AVS-XSD]
e avs—vi.xsd TETaCtEvVariaplevaluerairss

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

e avdt-vn.xsd

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

e avt-event-vn.xsd

didl-Jite: ° didl-lite-vn-yyyymmdd.Xsd <DIDL-Lite> [D]_DL-LITE-XSD]
o didl-lite-vn.xsd

rcs-epent: . rcs-event-vn-yyyymmdd,xsd <Event> [RCS-EVENT-XSD]

e rcs-event-va.xsd

SIS: o srs-vn-yyyymmdd.xsd <srs> [SRS-XSD]

o srs-van.xsd

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

e srs-event-van.xsd

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

e upnp-vn.xsd

Externally D%@Namespaces

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

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

xml: n/a [XML-XSD]

1.8.1 Namespace Prefix Requirements

Thefe are many occurrenees in this specification of string data types that contain XML names (property namg
Thepe XML names in/strings will not be processed under namespace-aware conditions. Therefore, all
occyirences in instdnce documents of XML names in strings MUST use the standard namespace prefixes as
declared in Table.I-3. In order to properly process the XML documents described herein, control points and
devices MUST use namespace-aware XML processors [ XML-NMSP] for both reading and writing. As allowed
by [[XML-NMSP], the namespace prefixes used in an instance document are at the sole discretion of the
docfiment.creator. Therefore, the declared prefix for a namespace in a document MAY be different from the
standard’prefix. All devices MUST be able to correctly process any valid XML instance document, even wheh it
uses a non-standard prefix for ordinary XML names. It is strongly RECOMMENDED that all devices use these
standard prefixes for all instance documents to avoid confusion on the part of both human and machine readers.
These standard prefixes are used in all descriptive text and all XML examples in this and related UPnP
specifications. Also, each individual specification may assume a default namespace for its descriptive text. In
that case, names from that namespace may appear with no prefix.

).

w2

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

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

AVTransport:2 avt-event:

ConnectionManager:2 n/a

ContentDirectory:2 didl-lite:

MediaRenderer:2 n/a

MediaServer:2 n/a

RenderingControl:2 rcs-event:

SchgduledRecording: 1 STS:

1.8.2 Namespace Names, Namespace Versioning and Schema Versioning

Eac

Ino
nan
defi
timg
The]
doc

Nan
nan
be 4
doc
diff¢
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Tab,
schg

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

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

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

e Every release of a schema is identified by a version number and date of the form “n-yyyymmdd”, wh
n corresponds to the namespace definition version number and yyyymmdd is the year, month and day
the Gregorian calendar that the schema is released.

Versions for new schemas, such as “srs” are “I%
For each schema, the version-date will appear in two places:

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

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

hespaces are referenced in bothrsehema and XML instance documents by namespace name. The namespa
e appears as the value of an'xm1lns attribute. The xmlns attribute also declares a namespace prefix that
sed to qualify names from each namespace. Schemas are referenced in both schema and XML instance

hments by URI in the'sehemaLocat ion attribute. See section 1.5.3, “Namespace Usage Examples” . T

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

1. , (schema-root-name “-v” version-date
where version-date is a full version-date of the form n-yyyymmdd. This form references the schema

For example, the new version numbers of the presexisting “DIDL-Lite” and “upnp” schemas are “2’|.

that
he

c1e

Ce
will

WO

erent forms of UR{ ar€ available, each with a different meaning. All UPnP AV-defined schema URIs shaie a

RCC

WllUbC ulUUl.” I1d4I1IC \Lypl\/dlly LIIC dellddldiLUd [JlCﬁ)& IIdITIT ude fUl l.hC H4IICsSpacc Lllal. l.hC bbllCllld
represents) and version-date match schema-root-name and version-date, respectively.

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

Usage rules for schema location URIs are as follows:

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

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

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

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

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

of the received instance document.

1.5.3 Namespace Usage Examples

The

schemalLocation attribute for XML instance documents comes from the XML Schema instance

namespace “http:://www.w3.0rg/2002/XMLSchema-instance”. A single occurrence of the attribute can declare

the
list
nec

Sa
nan
bacl

< 7?3
<D]
Xn
Xn
XN
Xn
X9

</

EXJmple 1:

ocation 0T ofic Of More schemas. 1he schemaLocat Lo atfibute value Consists Of @ whitespace separa
bf values: namespace name followed by its schema location URL. This pair-sequence is repeated as
ssary for the schemas that need to be located for this instance document.

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

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

DL-Lite

lns:dc="http://purl.org/dc/elements/1.1/"
lns="urn:schemas-upnp-org:metadata-1-0/DIDL-Litey\"
lns:upnp="urn:schemas-upnp-org:metadata-1-0/upnp/"
Ilns:xsi="http://www.w3.0rg/2001/XMLSchema-ihstance"
i:schemalLocation="
urn:schemas-upnp-org:metadata-1-0/DIDL-Iidte/
http://www.upnp.org/schemas/av/didl-4ite-v2-20060531.xsd

urn:schemas-upnp-org:metadata-1-0/upnp/
http://www.upnp.org/schemas/av/upnp~v2-20061231.xsd">
<item id="18" parentID="13" restXdcted="0">

</item>

IDL-Lite>

Sa
con]
inst

< 7?3
<SH
X
Xn
X9

Ex\Jmple 2:

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

ml version={1,0" encoding="UTF-8"7?>

s

Ins="urg:schemas-upnp-org:av:srs"
Ins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
i:schemalocation="

urneschemas-upnp-org:av:srs

ted

-

ne

hetp://www.upnp.org/schemas/av/srs-v1-20060531.xsd" >

</srs>

1.6 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or properties, their assigned names

and

XML representation MUST follow the naming conventions and XML rules as specified in [DEVICE],

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

21 Service Type

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

urn:schemas-upnp-org:service:RenderingControl.2

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

2.2 State Variables

Table 2-1: State Variables

Variable Name Allowed Value Default Eng.
Value Units

LasiChange R string

PreyetNameList R string CSV?2 (string)

Brightness 0] ui2 See Table 2-2

Contrast 0] ui2 See Table 2-3

Shafpness [0} ui2 See Table 2-4

RedVideoGain @) ui2 See Table 245

GreenVideoGain 0] ui2 See Tablé.2-6

BlugVideoGain [0 ui2 See‘Table 2-7

RedlideoBlackLevel [0} ui2 See Table 2-8

GrepnVideoBlackLevel @) ui2 See Table 2-9

Blu¢VideoBlackLevel @) ui2 See Table 2-10

ColprTemperature [0) ui2 See Table 2-11

HotizontalKeystone 0] i2 See Table 2-12

VerlicalKeystone Q@ i2 See Table 2-13

Mute 0] boolean

Volyme3 O ui2 See Table 2-14

VolymeDB o i2 See Table 2-15 1/256 dB

Louldness 0] boolean

A_ARG TYRE Channel R string See Table 2-16

A_ARG \TYPE InstancelD R ui4

A_ARG_TYPE PresetName R StEing See-Table2-17

A_ARG_TYPE DeviceUDN [0) string

A _ARG_TYPE Servicelype [0} string

A_ARG_TYPE ServicelD o string

A_ARG _TYPE_ o) string

StateVariableValuePairs

A_ARG _TYPE_ o string CSV (string)

StateVariableList

Non-standard state variables X TBD TBD TBD TBD

implemented by an UPnP
vendor go here.
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1 R=REQUIRED, O = OPTIONAL, X = Non-standard.

2 (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.

3 The Volume and VolumeDB state variables are defined as a pair. Therefore, each implementation of this

service MUST either support both of them or support none of them. At all times, these two state variables
MUST remain synchronized with each other (that is: both of them MUST always represent the same volume
setting).

minimum 0 IS
maximum | Vendor defined R
steyd 1 R
Tahle 2-3:  allowedValueRange for Contrast
Value R/O
minimum | 0 R
maximum | Vendor defined R
steyd 1 R
Tahle 2-4:  allowedValueRange for Sharpness
Value R/O
minimum | 0 R
maximum | Vendor defined R
steyd 1 R
Tahle 2-5:  allowedValueRange-for RedVideoGain
Value R/O
minimum | 0 R
matimum | Vendor dgfined R
steyd y) R
Tahle 2-6:allowedValueRange for GreenVideoGain
Value R/O
minimum | U K
maximum Vendor defined R
step 1 R
Table 2-7:  allowedValueRange for BlueVideoGain
Value R/O
minimum 0 R
maximum | Vendor defined R
step 1 R
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Table 2-8:  allowedValueRange for RedVideoBlackLevel
Value R/O
minimum | 0 R
maximum Vendor defined R
step 1 R
Table 2-9:  allowedValueRange for GreenVideoBlackLevel

29341-4-13 © ISO/IEC:2008(E)

minimum | 0 R

maximum | Vendor defined R

steyd 1 R

Tahle 2-10: allowedValueRange for BlueVideoBlackLevel
Value R/O

minimum | 0 R

maximum | Vendor defined R

steyd 1 R

Tahle 2-11: allowedValueRange for ColorTemperature
Value R/O

minimum | 0 &

maximum | Vendor defined R

steyd 1 R

Tahle 2-12: allowedValueRange for-HorizontalKeystone
Value R/O

minimum Vendor defined (MUST be <= 0) R

maximum | Vendor defirted R

Step 1 R

Tahle 2-13: allowedValueRange for VerticalKeystone
Value R/O

minimum Vendor defined (MUST be <= 0) R

e Vendor-defined Fas

step 1 R

Table 2-14: allowedValueRange for Volume
Value R/O

minimum 0 R

maximum | Vendor defined R

Step 1 R
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Table 2-15: allowedValueRange for VolumeDB

Value R/O
minimum Vendor defined R
maximum Vendor defined R
step Vendor defined [0}

Table 2-16: allowedValueList for A ARG TYPE Channel

Value R/O
“Mgster” R
“LH (@)
“RH” (@)
“CH 0
“LFE” (@)
“LS| (@)
“RSP (@)
“LHC” (@)
“RHC” (@)
“sor (@)
“SLY (@)
“SRP Q
“ (@)
“B” (@)
Venflor-defined

Table 2-17: allowedValuelListfor A ARG TYPE PresetName

Value R/O
“FaftoryDefaults” R

“IndtallationDefaults?

I

Venlor defined

2.21 LastChange
Thig state variable is used exclusively for eventing purposes to allow clients to receive meaningful event

“Event Model” for additional information.

The format of this state variable conforms to the XML schema described in [RCS-EVENT-XSD]. The following
res-event XML document illustrates a typical example of the schema:

<?xml version="1.0" encoding="UTF-8"?>
<Event
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" >
<InstancelID val="0">
<Brightness val="36"/>
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https://iecnorm.com/api/?name=d7079ade03efd69d899f5e39819ba11f

- 26— 29341-4-13 © ISO/IEC:2008(E)

<Contrast val="54"/>
</InstancelID>
<InstancelID val="1">
<Mute channel="Master" wval="0"/>
<Volume channel="CF" val="24"/>

</InstancelID>

</Event>

As fllustrated above, the LastChange state variable contains a single root element whose body contains one,of
morte /nstancelD elements, each corresponding to a (virtual) instance of the RenderingControl service, whosd
stat¢ has changed since the last time the LastChange state variable was evented. Each InstancelD element
confains one or more state variable elements that identify all of the state variables within that instance that
chaIged. 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, respectivel
Additionally, the Mute setting on the Master channel of instance 1 has been set to 0 (false)(that is: muting ha
been turned off) and the Volume of the Center Front channel of instance 1 has been sefto-24.

g

Notg: Only the audio-related state variables include a channel attribute, which idéntifies the audio channel that
has pxperienced a change.

When a given state variable (within the same instance) changes multiple times before the moderation period ¢f
the LastChange state variable expires, only one state variable element fof_the affected state variable will appdar
within the /nstancelD element. The previous state variable element forthe affected state variable MUST be
rempved and replaced with a new state variable element that reflgcts the most recent value of that state varialle.

Statp variable elements MAY appear in any order within a giVew/nstancelD element. This implies that no
megning may be deduced from the order in which the state\ariables for a given instance are listed. Similarly] the
ordgr of InstancelD elements has no particular meaning<and they MAY appear in any order.

Forjexample, when the Brightness of instance 0 changes from 26 to 54 then to 48, and the Brightness of instahce
1 cHanges from 54 to 35, then to 11, LastChangeiis'set to the following:

<?¥ml version="1.0" encoding=1UTF-8"7?>
<Evyent
xmlns="urn:schemas-upnp-org:metadata-1-0/RCS/"
xmlns:xsi="http://www.w3,:0rg/2001/XMLSchema-instance"
xg1i:schemalocation="
urn:schemas-upnp-org:metadata-1-0/RCS/
http://www.upnpirorg/schemas/av/rcs-event-v1-20060531.xsd" >
<InstancelID valh="0">

<Brightnégk val="48"/>
</InstancelD>
<Instang&eiD val="1">

<Brightness val="11"/>
</InstancelD>
</Bvénts

The LastChange state variable is the only state variable that is evented using the standard UPnP event
mechanism. All other state variables are indirectly evented via the LastChange state variable event. Refer to
Section 2.3.1, “Event Model” for additional details.

Note that the LastChange state variable is XML and therefore needs to be escaped using the normal XML rules
(see [XML] — Section 2.4 Character Data) before being transmitted as an event.

2.2.2 PresetNamelList

This 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 it supports. This may occur in conjunction with a
vendor-defined action or some other non-UPnP event. This state variable will include any of the predefined
presets that are supported by the device.
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2.2.3 Brightness

This unsigned integer state variable represents the current brightness setting of 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 brightness of the display’s output.

2.2.4 Contrast

This unsigned integer state variable represents the current contrast setting of 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 sllldﬁCbL illblClllCllLdl &,hdugc I.hdl. ib SUPPOI l.CL‘l ‘Uy l.hC L‘lCVibC.

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

2.2.5 Sharpness

Thig unsigned integer state variable represents the current sharpness setting of the associated digplay device. [ts
valye ranges from a minimum of 0 to some device specific maximum. A numerical changelef | corresponds {
the pmallest incremental change that is supported by the device.

o

Higher values accentuate fine detail.

2.2.6 RedVideoGain

Thig unsigned integer state variable represents the current setting of the red gain control for the associated
displlay device. Its value ranges from a minimum of 0 to some device speeific maximum. A numerical changg of
1 cqrresponds to the smallest incremental change that is supported by the device.

Higher values increase the intensity of red in the display’s output,"See Section 2.2.27.1, “xxxVideoGain and
xxxVideoBlackLevel” for additional information.

2.2.7 GreenVideoGain

Thig unsigned integer state variable represents the,ctirfent 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 changg of
1 cqrresponds to the smallest incremental chafige that is supported by the device.

Higher values increase the intensity of green in the display’s output. See Section 2.2.27.1, “xxxVideoGain andl
xxxVideoBlackLevel” for additional information.

2.2.8 BlueVideoGain

Thig unsigned integer state variable represents the current setting of the blue gain control for the associated
displlay device. Its valuetanges from a minimum of 0 to some device specific maximum. A numerical changg of
1 cdrresponds to the smallest incremental change that is supported by the device.

Higher values inerease the intensity of blue in the display’s output. See Section 2.2.27.1, “xxxVideoGain and
xxxVideoBlackLevel” for additional information.

2.2.9, (__RedVideoBlackLevel

Thig ungigned integer state variable represents the current setting for the minimum output intensity of red 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 minimum output intensity of red in the display’s output. See Section 2.2.27.1,
“xxxVideoGain and xxxVideoBlackLevel” for additional information.

2.210 GreenVideoBlackLevel

This unsigned integer state variable represents the current setting for the minimum output intensity of green 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 minimum output intensity of green in the display’s output. See Section 2.2.27.1,
“xxxVideoGain and xxxVideoBlackLevel” for additional information.
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2.2.11 BlueVideoBlackLevel

This unsigned integer state variable represents the current setting for the minimum output intensity of blue 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 minimum output intensity of blue in the display’s output. See Section 2.2.27.1,
“xxxVideoGain and xxxVideoBlackLevel” for additional information.

2.2.12 ColorTemperature

This unsigned integer state variable represents the current setting for the color quality of white for the associated
dlblu 1(1)/ dCVibC. ILb VdiuC TdIIgls ﬁUlll d miuimum UfU LO SOIIIC L‘lCViLC prbiﬁb ulaximum. A ITUITICT ibdl bhdllgt Of
1 cdrresponds 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).

2.2.13 HorizontalKeystone

Thig signed integer state variable represents the current level of compensation for horizental distortion
(dedcribed below) of the associated display device. Its value ranges from device-specifichegative number to f
device specific positive number. Zero does not need to be in the middle of this range,lalthough it will be for most
devices. A numerical change of 1 corresponds to the smallest incremental change-that is supported by the device.

Horjzontal distortion can occur when the display device is horizontally migaligned from the center of the
viewing screen. For example, when a video/still-image projection devic€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
varipble is used to compensate for this type of distortion.

Notg: The following descriptions illustrate the effect of the HdrizontalKeystone state variable when applied t a
projection device that is properly centered with respect to theviewing screen (for example, no misalignment
distprtion exists).

Thelleft side of the display’s output decreases in sizg @s the value becomes more negative (that is: moves farther
awaly from zero in a negative direction). This prodtces a trapezoidal-shape image with the left and right edgep
rempining parallel, but with the left side shorterthan the right side.

Thelright side of the display’s output decreases in size as the value increases (that is: moves farther from zerd in
a pgsitive direction). This produces a trapezoidal-shape image with the left and right edge remaining parallel,|but
with) the right side shorter than the left-side.

NegativeValues - Zero - Positive Values

Figure 1: Horizontal Keystone

2.2.14 VerticalKeystone

Thig signed integer state variable represents the current level of compensation for vertical distortion (describdd
belowyof the associated disptay device. 115 Vatue Tanges [ToNT device-Speciiic Negative UIMDET 10 a device
specific positive number. Zero does not need to be in the middle of this range, although it will be for most
devices. A numerical change of 1 corresponds to the smallest incremental change that is supported by the device.

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

Note: The following descriptions illustrate the effect of the VerticalKeystone state variable when applied to a
projection device that is properly centered with respect to the viewing screen (for example, no misalignment
distortion exists).

The bottom edge of the display’s output 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.
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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.

Positive Values

Negative Values - Zero -

Figure 2: Vertical Keystone

2.2.15 Mute

Thig boolean state variable represents the current mute setting of the associated audio channel. A valué.of TRIUE
(that is: a numerical value of 1) indicates that the output of the associated audio channel is currently muted (that
is: that channel is not producing any sound).

2.2.16 Volume

Thig unsigned integer state variable represents the current volume setting of the associated audio channel. Its
valye ranges from a minimum of 0 to some device specific maximum, N. This implies,that the device suppor
exa¢tly (N+1) discrete volume settings for this audio channel. A numerical change of +1 or -1 selects the nex}
avaflable volume setting up or down respectively.

w2

Lower values produce a quieter sound and higher values produce a louder sound. A value of 0 represents the
quigtest level of sound and a value of N represents the loudest level of sound supported by the device for that]
chapnel.

2.217 VolumeDB

Thig signed integer state variable represents the current volume setting of the associated audio channel. Its value
rep{sents the current volume setting, expressed in decibel'(dB). However, to represent volume settings with p
I

resqlution better than 1 dB, the integer value MUST be interpreted as having the decimal point between the Most
Sigpificant Byte (MSB) and the Least Significant Byte (LSB). This effectively results in a volume setting ranjge
fromh +127.9961 dB (0x7FFF) down to -127.9961*dB (0x8001) in steps of 1/256 dB or 0.00390625 dB (0x00p1),
proyiding an available range and resolution farbeyond what is typically needed. The value corresponding to
0x8p00 is invalid.

Each implementation of this service MUST specify a vendor-defined minimum value (MinValue) and maximum
valye (MaxValue). The MinValue'and MaxValue values can be retrieved through the GetVolumeDBRange()
actipn. Most implementations will not support all incremental values between the supported minimum and
maxyimum values. If a control point attempts to set VolumeDB to an unsupported value, the device will set thd
volyme to the closest setting that is supported by the device for the associated channel. Lower values (including
negtive values) prodiice a quieter sound and larger values produce a louder sound. A value of MinValue dB
repriesents the quietest:level of sound and a value of MaxValue dB represents the loudest level of sound
supported by thé device for that channel.

Note:~ Since MinValue and MaxValue will typically be used to generate user interface elements (llke
volume sliders), it is important to report a reasonable value for MinValue rather than the acfual
value implemented by the physical volume control. For instance, if a physical volume contgol
hasa fowest position O that {5 effectively a mute of the output signat (- 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.

2.2.18 Loudness

This 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.

2219 A ARG TYPE Channel

This 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
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Master channel, is associated with the location of the speaker where the audio data stream is to be presented. It is
customary to refer to a channel using the spatial position of the associated speaker as described below.

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

The following channel spatial positions are defined:

Master (Master)

Left Front (LF)

Right Front (RF)

Center Front (CF)

Low Frequency Enhancement (LFE) [Super woofer]
Left Surround (LS)

Right Surround (RS)

Left of Center (LFC) [in front]
Right of Center (RFC) [in front]
Surround (SD) [rear]

Side Left (SL) [left wall]

Side Right (SR) [right wall]
Top (T) [overhead]

Bottom (B) [bottom]

A channel cluster is the collection of all channels, including the Master channel, within an audio stream. A sipgle
chapnel (mono) cluster has only one channel — the Master channel. Aitwo-channel (stereo) cluster has three
chaInels — the Master channel, the Left Front channel, and the Right Front channel. In this specification, only
the Master channel is REQUIRED. All other channels are OPTIONAL, see Table 2-16, “allowedValueList fgr
A_ARG_TYPE Channel” for details.

2.2.20 A ARG TYPE InstancelD

Thig state variable is introduced to provide type infermation for the /nstancelD input argument in various actlons
of the RenderingControl service. It specifies the virtual instance of the RenderingControl service to which thg
assqciated action MUST be applied. A value of,“0” indicates that the action MUST be applied to the global
(podt-mix) stream, as shown in Figure 4: Virtual Instances of RCS.

2221 A ARG TYPE PresetName

Thi§ state variable is introducedto'provide type information for the PresetName input argument in the
SeldctPreset action of the RenderingControl service. This string argument is used to specify the name of a depice
predet. This MAY includesany of the names listed in the PresetNamelList state variable or any of the predefingd
predets (listed below) that are supported by the device.

Table 2-18: Predefined Names of Some Common Presets

Value Definition

“FaltoryDefaults” The factory settings defined by the device’s manufacturer.

“IndtailetionDefaults” The installation settings defined by the installer of the device. This
may or may not be the same as the Factory defaults.

2222 A ARG TYPE DeviceUDN

This state variable is introduced to provide type information for the RenderingControlUDN argument in certain
actions. It is a string value containing the UDN of the device.

2223 A ARG TYPE ServiceType

This state variable is introduced to provide type information for the ServiceType argument in certain actions. It is
a string value containing the service type and version number of a service such as “RenderingControl:2”.
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2224 A ARG TYPE ServicelD

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

2.2.25 A ARG TYPE StateVariableValuePairs

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

StateVariableValuePairs argument is defined in [AVS-XSD]. The following XML fragment illustrates a typical

example of the schema:

< 7?3
<st
Xn
Xn
X9

</9

The

vari

2.2

Thi
Itis
Ren
varil
Las

ml version="1.0" encoding="UTF-8"?>
ateVariableValuePairs
Ins="urn:schemas-upnp-org:av:avs"
lns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
i:schemalocation="
urn:schemas-upnp-org:av:avs
http://www.upnp.org/schemas/av/avs-v1-20060531.xsd" >
<stateVariable variableName="Brightness">

4
</stateVariables>
<stateVariable variableName="Volume" channel="Master">
50
</stateVariables>
<!—- More state variable value pairs can beXinserted here -->

tateVariableValuePairs>

relevant variableNames MUST be either all or a subset {as required) of the defined RenderingControl std
hbles except for LastChange, PresetNamelList, and any4 ARG TYPE xxx state variables.

.26 A ARG TYPE StateVariablelist

state variable is introduced to provide typesnformation for the StateVariableList argument in certain actjons.

a CSV list of state variable names. This:yariable MAY contain one or more (as required) of the defined
deringControl state variable names except LastChange, PresetNameList, and any A_ARG TYPE xxx stat
hble names. The asterisk (“*””) can bespecified to indicate all relevant variable names (excluding
Change, PresetNamelList, and any:Ad_ARG TYPE xxx state variables.)

2.2

Exc
vari
stat
desq

2.2
As

.27 Relationships between State Variables

ept for the LastChangeand two volume-related state variables (that is: Volume and VolumeDB), all state
hbles operate independently. However, whenever any (non A ARG TYPE xxx) state variable changes, {

change descriptot-is added to the LastChange state variable to reflect the modified state. Refer to the
ription of the EastChange state variable and overall eventing model for more details.

27.1 <—xxxVideoGain and xxxVideoBlackLevel
lesCribed in Section 2.2.6, “RedVideoGain™ thru Section 2.2.11, “BlueVideoBlackLevel”, a pair of state

vari

w

bles is defined to control the output intensity of each primary color (that is; red, green, and blue). The st

te

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: 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.
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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

impl

2.2.

ementation may be described using a variation of the following formula:

Red Output Intensity = RedVideoGain * Red Input Intensity + RedVideoBlackLevel

27.2 Volume and VolumeDB

There MUST be a one-to-one correspondence between the supported values for the Volume state variable and the
VolumeDB state variable as both state variables actually represent the same physical volume control. Therefore,
if the Volume state variable supports (N+1) values, then the VolumeDB state variable MUST also support (N+1)

Yoly

stat¢ variable can take all (N+1) contiguous integer values between 0 and N, this does not imply that

voli
con

actyally implements. Likewise, the VolumeDB state variable can only take the (N+1) discrete vélues containg
the ibove mentioned array.

As §

72 ¢

1 dB, between -24 and -48 dB, the resolution is 2 dB, and between -48

foll

Volyme

valyes. In particular, a Volume value of 0 MUST correspond to a VolumeDB value of MinValue dB, and a
gctu

me value of N MUST correspond to a VolumeDB value of MaxValue dB. Note that although the V,

me increments MUST be constant over the entire supported range. The Volume state variable T be
idered merely as an index into an array Vol() of possible volume settings that the physica V&\lme contrd

™
VolumeDB = Vol(Volume), Volume € [0,N] q(b

n example, consider a physical volume control that implements 45 different @i 1ons (N=44). The loude}
position corresponds to 0 dB (MaxValue = 0 dB) and the quietest position co nds to -72 dB (MinValue ¥

B). The control has 3 zones that each offer different step resolutio@\y en 0 and -24 dB, the resolutid

wing figure shows the relationship between the Volume and Voluzg B state variables.
®)

0 22 24 26 28 30 32 34 36 38 40 42 44

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

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

-23 21 -19 17 -15 13 11 -9 7 -5 -3 -

-72] -12 dB 0dB

N
Figlﬁﬁ\: Relationship between Volume and VolumeDB

o

1

=72 dB, the resolution is 3 dB. Th¢

1

d in

—

n is
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2.3 Eventing and Moderation

As the table below summarizes, the RenderingControl specification uses moderated eventing for only one of its
standard state variables and no eventing for the rest.

Table 2-19: Event moderation

Variable Name Evented Moderated Max Event Logical Min Delta
Event Rate' Combination per Event2

LastChange YES YES 0.2 seconds

PrefetNameList NO NO

Conrast NO NO

Shaypness NO NO

RedVideoGain NO NO

GrepnVideoGain NO NO

Blu¢VideoGain NO NO

Red{VideoBlackLevel NO NO

GrepnVideoBlackLevel NO NO

Blu¢VideoBlackLevel NO NO

ColprTemperature NO NO

HotizontalKeystone NO NO

VerlicalKeystone NO NO

Mute NO NQ

Volume NO NO

VolumeDB NO NO

Louldness NO NO

A ARG TYPE Channel NO NO

A ARG TYPE Instancell) NO NO

A ARG TYPE PresetName NO NO

A ARG TYPE DeviceUDN NO NO

A_ARG_TYPE ServiceType NO NO

A _ARG (I'YPE_ServicelD NO NO

A_ARGTYPE NO NO

StateVariableValuePairs

A_ARG_TYPE_ NO NO

StateVariableList

Non-standard state variables NO NO

implemented by a UPnP vendor

g0 here

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

2 (N) * (allowedValueRange Step).

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

Since the RenderingControl service supports multiple virtual instances (via the /nstancelD argument included in

each action), the traditional UPnP eventing model is unable to differentiate between multiple instances of the
same state variable. Therefore, the 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.)

When the value of a state variable changes, information about that change is added to the LastChange state

variable as described in Section 2.2.1, “LastChange.” As a result of modifying the LastChange state variable, i

ne
eve

intefested control points.

Sing

Aftd

ano

network traffic.). Because the LastChange state variable is moderated, a given State variable MAY change
mulfiple times before the current moderation period expires. In such cas€s;the LastChange state variable wil

con

The
valy
is th

value (that is: the information describing the original state change) is evented using the standard UPnP,
ting mechanism. In this manner, the change to the original state variable is indirectly evented to all

her event notification even though its value has changed. Doing so would ‘efily generate unnecessary

ain a single entry for that state variable reflecting its current (most récent) value.

e only state variable that is directly evented (that is: all other state variables are indirectly evented via the|

e the LastChange state variable is a moderated state variable, multiple state changes are accumulated in the
Las{Change state variable until its moderation period expires. When this occurs, the current vélue of the
Las{Change state variable is sent out using the standard UPnP eventing mechanism. This notification informs
intefested control points of all state changes that have occurred since the previous LastChahige event was senf.

r the LastChange state variable is evented, its contents is cleared out in preparatipnfor the next state change.
(Nofe: The act of clearing out the stale contents of the LastChange state variable(dges not need to generate

standard UPnP event mechanism indicates that when a control point subscribes to receive events, the current
es of all evented state variables are returned to the subscriber. However, since the LastChange state variaple

Las{Change state variable), it is not very meaningful torespond to an event subscription request with the curdent

valy

point. Therefore, when an event subscription is received, the device MUST respond with the current values o
(indjiirectly evented) state variables within all valid instances of this service. Refer to Section 2.2.1, “LastCha
for gdditional information.

e of the LastChange state variable. Its value is too.transitory to be of any use to the subscribing control

[ all
pge

t2]
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2.4 Actions

The following tables and subsections define the various RenderingControl actions. Except where noted, if an
invoked action returns an error, the state of the device will be unaffected.

Table 2-20: Actions

Name R/O'
ListPresets() R
SelectPreset() R
GetBrightness() (0]
SetRBrightness() 0
Get{Contrast() [0}
SetQontrast() (0]
Getbharpness() [0,
SetSharpness 0
GetRedVideoGain() 0]
SetRedVideoGain() 0]
Get{GreenVideoGain() 0]
Set(rreenVideoGain() [0)
GetBlueVideoGain() 0]
SetRlueVideoGain() 0]
GetRedVideoBlackLevel() 0]
SetRedVideoBlackLevel() 0]
Get{GreenVideoBlackLevel() 0]
Set(rreenVideoBlackLevel() 0]
GetBlueVideoBlackLevel() 0]
SetRlueVideoBlackLevel() 0]
Get{ColorTemperature() 0
SetQolorTemperature() [0}
GetHorizontalKeystone() 0
SetMorizontalkeystone() 0
GetVerticalKeystone() 0
SetVerticatkeystoney) 1%
GetMute() 0
SetMute [0}
GetVolume() 0]
SetVolume() 0]
GetVolumeDB() 0]
SetVolumeDB() 0]
GetVolumeDBRange() [0}
GetLoudness() 0
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Name R/O'
SetLoudness 0]
GetStateVariables() 0]
SetStateVariables() 0]
Non-standard actions implemented by a UPnP vendor go here X

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

Notp: Non-standard actions MUST be implemented 1n such a way that they do not interfere with the basic
opefation of the RenderingControl service; that is: these actions MUST be optional and do not need to b€
invgked for the RenderingControl service to operate normally.

241 ListPresets()

Thig action returns a list of the currently defined presets. The CurrentPresetNameList QUT argument contains a
conjma-separated list of preset names that include both predefined (static) presets and-user-defined (dynamicglly
credted) presets that may be created via a private vendor-defined action.

2.4{11 Arguments
Tahle 2-21: Arguments for ListPresets()

Argument Direction relatedStateVariable
InstancelD IN A_ARG TYPE InstancelD
CuryentPresetNamelList out PresetNamelList

2.41.2 Dependency on State

Norje.

2.4{1.3 Effect on State

Norje.

2414 Errors
Table 2-22: Error Codes for ListPresets()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invahd InstancelD | The specified /nstancelD 1s ivalid.

2.4.2 SelectPreset()

This action restores (a subset) of the state variables to the values associated with the specified preset. The
specified preset name MAY be one of the predefined presets (listed in Table 2-18, “Predefined Names of Some
Common Presets™) or one of the user-defined presets that may have been created via a private vendor-defined
action. The selected preset determines which state variables will be affected.
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2421 Arguments
Table 2-23: Arguments for SelectPreset()
Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
PresetName IN A_ARG TYPE PresetName
24.2.2 Dependency on State
None-
2.4(2.3 Effect on State
Thig action sets the state of the service to the values associated with the specified preset.
2.42.4  Errors
Table 2-24: Error Codes for SelectPreset()

)rCode | errorDescription Description
400499 TBD See UPnP Device Architecture section gpvControl.
5001599 TBD See UPnP Device Architecture section)on Control.
600+699 TBD See UPnP Device Architecturetsection on Control.
701 Invalid Name The specified name is not 4valid preset name.
702 Invalid InstanceIlD | The specified /nstancélDs invalid.
243 GetBrightness()

Thig action retrieves the current value of the Brightness state variable of the specified instance of this service
2.4{31 Arguments

Table 2-25: Arguments for GetBrightness()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CuryentBrightness our Brightness

2.4/3.2 Dependency on State

Nore.

2.4{3.3' 0 Effect on State

Norle

2434 Errors

Table 2-26: Error Codes for GetBrightness()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.
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244 SetBrightness()

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

2441 Arguments
Table 2-27: Arguments for SetBrightness()

Argument Direction relatedStateVariable
InstancelD IN A ARG TYPE InstancelD
DesjredBrichiness IN Brightness

2.4/4.2 Dependency on State

Norfe.

2.4{4.3 Effect on State

Thig action affects the Brightness state variable of the specified instance of this service,

2.4{4.4 Errors
Tahle 2-28: Error Codes for SetBrightness()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecturesection on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

245 GetContrast()

Thi§ action retrieves the current value of the (ontrast state variable of the specified instance of this service.

2451 Arguments
Table 2-29: Arguments for.-GetContrast()

Argument Direction relatedStateVariable
InstgncelD IN A_ARG_TYPE InstancelD
CuryentContrast ouTr Contrast

2.4/5.2 Dependency on State

Norje.

2.4573 Effect on State
None.

2454 Errors
Table 2-30: Error Codes for GetContrast()

errorCode  errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

702 Invalid InstanceID | The specified /nstancelD is invalid.
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24.6 SetContrast()

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

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

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesjredContrast IN Contrast

2.4/6.2 Dependency on State

Norfe.

2.4{6.3 Effect on State

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

2.4{6.4 Errors
Table 2-32: Error Codes for SetContrast()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecturesection on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

2.4.7 GetSharpness()

Thig action retrieves the current value of theSharpness state variable of the specified instance of this service.

2.4{71 Arguments
Table 2-33: Arguments for-GetSharpness()

Argument Direction relatedStateVariable
InstgncelD IN A_ARG_TYPE InstancelD
CuryentSharpness our Sharpness

2.4|7.2 Dependency on State

Norje.

2473 Effect on State
None.

24.74 Errors
Table 2-34: Error Codes for GetSharpness()

errorCode  errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

702 Invalid InstanceID | The specified /nstancelD is invalid.
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2.4.8 SetSharpness()

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

2481 Arguments
Table 2-35: Arguments for SetSharpness()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesjredSharpness IN Sharpness

2.4/8.2 Dependency on State

Norfe.

2.48.3 Effect on State
Thig action affects the Sharpness state variable of the specified instance of this service.

2.4{8.4 Errors
Takhle 2-36: Error Codes for SetSharpness()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecturesection on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

249 GetRedVideoGain()

Thi§ action retrieves the current value of the Ret/Video Gain state variable of the specified instance of this
service.

2.49.1 Arguments
Tahle 2-37: Arguments for-GetRedVideoGain()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD
CuryentRedVidédGain our RedVideoGain

2.4(9.2 Dependency on State

Norje:

2.4.9.3 Effect on State

None.
2494 Errors
Table 2-38: Error Codes for GetRedVideoGain()

errorCode  errorDescription | Description

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

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

600-699 TBD See UPnP Device Architecture section on Control.
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errorCode  errorDescription | Description

702 Invalid InstanceID | The specified /nstancelD is invalid.

2410 SetRedVideoGain()

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

24101 Arguments
Table 2-39: Arguments for SetRedVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesjredRedVideoGain IN RedVideoGain

2.410.2 Dependency on State

Norje.

2.4{10.3 Effect on State

Thig action affects the RedVideoGain state variable of the specified instance '0f this service.

2.4(10.4 Errors
Takhle 2-40: Error Codes for SetRedVideoGain()

errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP.Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2411 GetGreenVideoGain()

Thi§ action retrieves the current' value of the GreenVideoGain state variable of the specified instance of this
servjice.

24111 Arguments
Tahle 2-41: Arguments for GetGreenVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD
CurveniGreenVideoGain our GreenVideoGain

2.4.11.2 Dependency on State

None.

2.4.11.3 Effect on State

None.
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2.4.11.4 Errors
Table 2-42: Error Codes for GetGreenVideoGain()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2.4.12 SetGreenVideoGain()

Thig action sets the GreenVideoGain state variable of the specified instance of this service to the specified value.

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

Argument Direction relatedStateVariable
InstqancelD IN A_ARG _TYPE JnstancelD
DesfredGreenVideoGain IN GreenVidéoGain

2.412.2 Dependency on State

Norje.

2.4{12.3 Effect on State

Thi§ action affects the GreenVideoGain state variable ofithe specified instance of this service.

2.4112.4 Errors
Takhle 2-44: Error Codes for SetGreenVideoGain()

errorDescription = Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 InvaliddnstanceIlD | The specified /nstancelD is invalid.

2413 GeiBlueVideoGain()

Thig action,retrieves the current value of the BlueVideoGain state variable of the specified instance of this
servjiceé,

24131 Arguments
Table 2-45: Arguments for GetBlueVideoGain()

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD
CurrentBlueVideoGain our BlueVideoGain

2.4.13.2 Dependency on State

None.
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2.4.13.3 Effect on State

None.

2.4.13.4 Errors
Table 2-46: Error Codes for GetBlueVideoGain()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2.414 SetBlueVideoGain()

Thig action sets the BlueVideoGain state variable of the specified instance of this service to, the specified valy

@

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

Argument Direction relatedStateVariable
InstancelD IN A_ARG NTYPE InstancelD
DesfredBlueVideoGain IN BlueVideoGain

2.414.2 Dependency on State

Norje.

2.4{14.3 Effect on State

Thig action affects the BlueVideoGain state vatiable of the specified instance of this service.

2.414.4 Errors
Tahle 2-48: Error Codes for.SetBlueVideoGain()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD. See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2 1B LaotDRacr\ o Dianll arvsal/)
P IR ICINCUVIUCUDITaGUNLC C VT

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

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

Argument Direction relatedStateVariable
InstancelD IN A_ARG_TYPE InstancelD
CurrentRedVideoBlackLevel our RedVideoBlackLevel
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2.4.15.2 Dependency on State

None.

2.4.15.3 Effect on State

None.

2.4.15.4 Errors
Table 2-50: Error Codes for GetRedVideoBlackLevel()

ErrcrCode | errerDescrintion  Descrintion

400499 TBD See UPnP Device Architecture section on Control.
5001599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2.416 SetRedVideoBlackLevel()

Thig action sets the RedVideoBlackLevel state variable of the specified instance of this service to the specifiedl
valde.

2.416.1 Arguments
Table 2-51: Arguments for SetRedVideoBlackLevel()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesfredRedVideoBlackLevel IN RedVideoBlackLevel

2.416.2 Dependency on State

Norje.

2.4{16.3 Effect on State

Thig action affects the RedVide§BlackLevel state variable of the specified instance of this service.

2.4116.4 Errors
Tahle 2-52: Error.Codes for SetRedVideoBlackLevel()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

2.417 GetGreenVideoBlackLevel()

This action retrieves the current value of the GreenVideoBlackLevel state variable of the specified instance of
this service.
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24171 Arguments
Table 2-53: Arguments for GetGreenVideoBlackLevel()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CurrentGreenVideoBlackLevel our GreenVideoBlackLevel

2.4.17.2 Dependency on State
Norne-

2.4{17.3 Effect on State

Norfe.

2.4(17.4 Errors
Tahle 2-54: Error Codes for GetGreenVideoBlackLevel()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section onvControl.
5004599 TBD See UPnP Device Architecture section)on Control.
6001699 TBD See UPnP Device Architecturetsection on Control.
702 Invalid InstanceIlD | The specified /nstancelD i§invalid.

2.4.18 SetGreenVideoBlackLevel()

Thig action sets the GreenVideoBlackLevel state variable.of the specified instance of this service to the speciffied
valte.

2.418.1 Arguments
Table 2-55: Arguments for SetGreenVideoBlackLevel()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD
DesyredGreenVideoBlackkeyel IN GreenVideoBlackLevel

2.418.2 Dependency on State

Norje.

2.4{18.3 . Effect on State

This actien affects the GreenVideoBlackLevel state variable.

2.4.18.4 Errors
Table 2-56: Error Codes for SetGreenVideoBlackLevel()

errorCode  errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

702 Invalid InstanceID | The specified /nstancelD is invalid.
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2.419 GetBlueVideoBlackLevel()

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

24191 Arguments
Table 2-57: Arguments for GetBlueVideoBlackLevel()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CuryentBlueVideoBlackLevel our BlueVideoBlackLevel

2.419.2 Dependency on State

Norje.

2.4{19.3 Effect on State

Norje.

2.4119.4 Errors
Tahle 2-58: Error Codes for GetBlueVideoBlackLevel()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Archijtecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified JizstancelD is invalid.

2.4.20 SetBlueVideoBlackLevelf)

Thi§ action sets the BlueVideoBlackLevel state variable of the specified instance of this service to the specifig
valte.

[=%

2.420.1 Arguments
Talhle 2-59: Arguments.for SetBlueVideoBlackLevel()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD
DesyredBlueWidevBlackLevel IN BlueVideoBlackLevel

2.4{202~ Dependency on State
Nong:

2.4.20.3 Effect on State

This action affects the BlueVideoBlackLevel state variable of the specified instance of this service.
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2.4.20.4 Errors
Table 2-60: Error Codes for SetBlueVideoBlackLevel()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified /nstancelD is invalid.
2.4.21 GetColorTemperature()
Thig action retrieves the current value of the ColorTemperature state variable of the specified instance.of this
seryfice.
24211 Arguments
Tahle 2-61: Arguments for GetColorTemperature()
Argument Direction relatedStateVariable
InstgncelD IN A_ARG_TYRE.InstancelD
CuryentColorTemperature our ColorTémperature
2.4121.2 Dependency on State
Norje.
2.4/21.3 Effect on State
Norje.
2.4{21.4 Errors
Tahle 2-62: Error Codes for GetColorTemperature()

)rCode | errorDescription | Description
4004499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.
2.4.22 ~SetColorTemperature()

Thi§ a€tion sets the ColorTemperature state variable of the specified instance of this service to the specified
value-

24221 Arguments

Table 2-63: Arguments for SetColorTemperature()

Argument Direction relatedStateVariable

InstancelD IN A ARG_TYPE InstancelD
DesiredColorTemperature IN ColorTemperature
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2.4.22.2 Dependency on State

None.

2.4.22.3 Effect on State

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

2.4.22.4 Errors
Table 2-64: Error Codes for SetColorTemperature()

errcrCede | orrorDescrivtion | Deccrintion

400499 TBD See UPnP Device Architecture section on Control.
5001599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

2.4.23 GetHorizontalKeystone()

Thig action retrieves the current value of the HorizontalKeystone state variableof.the specified instance of th{s
servfice.

2.423.1 Arguments
Table 2-65: Arguments for GetHorizontalKeystone()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
CuryentHorizontalKeystone ouT HorizontalKeystone

2.4123.2 Dependency on State

Norje.

2.4{23.3 Effect on State

Norfe.

2.4123.4 Errors
Tahle 2-66: Error.Codes for GetHorizontalKeystone()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

2.4.24 SetHorizontalKeystone()

This action sets the HorizontalKeystone state variable of the specified instance of this service to the specified
value.
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24241 Arguments
Table 2-67: Arguments for SetHorizontalKeystone()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesiredHorizontalKeystone IN HorizontalKeystone

2.4.24.2 Dependency on State

None-

2.4{24.3 Effect on State

Thig action affects the HorizontalKeystone state variable of the specified instance of this service.

2.4{(24.4 Errors
Tahle 2-68: Error Codes for SetHorizontalKeystone()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture section onvControl.
5004599 TBD See UPnP Device Architecture section)on Control.
6001699 TBD See UPnP Device Architecturetsection on Control.
702 Invalid InstanceIlD | The specified /nstancelD i§invalid.

2.4.25 GetVerticalKeystone()

Thi§ action retrieves the current value of the VerticalKepstone state variable of the specified instance of this
service.

2.4251 Arguments
Tahle 2-69: Arguments for GetVerticalKeystone()

Argument Direction relatedStateVariable
InsthncelD IN A ARG_TYPE InstancelD
CuryentVerticalKeystone our VerticalKeystone

2.4125.2 Dependency on State

Norje.

2.4{25.3 . Effect on State

Norje.

2.4.25.4 Errors
Table 2-70: Error Codes for GetVerticalKeystone()

errorCode  errorDescription | Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.

702 Invalid InstanceID | The specified /nstancelD is invalid.
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2.4.26 SetVerticalKeystone()

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

2.4.26.1 Arguments
Table 2-71: Arguments for SetVerticalKeystone()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
DesjredVerticalKeystone IN VerticalKeystone

2.4126.2 Dependency on State

Norfe.

2.4{26.3 Effect on State

Thig action affects the VerticalKeystone state variable of the specified instance of this service.

2.4{(26.4 Errors
Tahle 2-72: Error Codes for SetVerticalKeystone()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecturesection on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

2427 GetMute()

Thi§ action retrieves the current value of theMiite setting of the channel for the specified instance of this servjice.

2.4271 Arguments
Tahle 2-73: Arguments for.GetMute()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
Chdnnel IN A_ARG_TYPE Channel
CuryentMute our Mute

2.4127.2” Dependency on State
Norle

2.4.27.3 Effect on State

None.
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2.4.27.4 Errors
Table 2-74: Error Codes for GetMute()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2428 SetMute()

Thi§ action sets the Mute state variable of the specified instance of this service to the specified value.

2.4128.1 Arguments
Table 2-75: Arguments for SetMute()

Argument Direction relatedStateVariable
InstqancelD IN A_ARG _TYRE InstancelD
Chdnnel IN A_ARGNTYPE Channel
DesfredMute IN Mute

2.4128.2 Dependency on State

Norje.

2.4{28.3 Effect on State

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

2.4128.4 Errors
Table 2-76: Error Codes for SetMute()

errorDescription Description

4001499 TBD See UPnP Device Architecture section on Control.
5001599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2429 GetVolume()

This action retrieves the current value of the Volume state variable of the specified channel for the specified
instance of this service. The CurrentVolume (OUT) argument contains a value ranging from 0 to a device-
specific maximum, N. See Section 2.2.16, “Volume” for more details.
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24291 Arguments
Table 2-77: Arguments for GetVolume()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Channel IN A_ARG _TYPE Channel
CurrentVolume ouTr Volume

2.4129-2— Dependency onm State

Norfe.

2.4{29.3 Effect on State

Norfe.

2.4{29.4 Errors
Table 2-78: Error Codes for GetVolume()

)rCode | errorDescription Description

400499 TBD See UPnP Device Architecture section)on Control.
5001599 TBD See UPnP Device Architecturetsection on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancélDs invalid.

703 Invalid Channel The specified Chgunel is invalid.

2430 SetVolume()

Thig action sets the Volume state variable of. the Specified instance and channel to the specified value. The
DesfredVolume input argument contains a valte ranging from 0 to a device-specific maximum, N. See Section
2.2.116, “Volume” for more details.

2.4{30.1 Arguments
Table 2-79: Arguments for SetVolume()

Argument Direction relatedStateVariable
InstqancelD IN A_ARG _TYPE InstancelD
Chdnnel IN A_ARG _TYPE Channel
Desjredloliie IN Volume

2.4:36-2—Dependencyon-State

None.

2.4.30.3 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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2.4

.30.4 Errors

Table 2-80: Error Codes for SetVolume()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2431 GetVolumeDB()

Thi
this

action retrieves the current value of the VolumeDB state variable of the channel for the specified instanc
service. The CurrentVolume (OUT) argument represents the current volume setting in units of 1/256

dectbels (dB). See Section 2.2.17, “VolumeDB” for more details.

24311 Arguments

Table 2-81: Arguments for GetVolumeDB()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG TYPE InstancelD
Chdnnel IN A ARG TYPE Channel
CuryentVolume ouT VolumeDB

2.4/131.2 Dependency on State

Nore.

2.4{31.3 Effect on State

Nore.

2.4/131.4 Errors

Table 2-82: Error Codes for GetVolumeDB()

errorDescription Description

b of

4001499 TBD See UPnP Device Architecture section on Control.
5001599 TFBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2432 SetVolumeDB()

This 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 units of 1/256 decibels (dB). See Section

2.2.

17, “VolumeDB” for more details.
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24321 Arguments
Table 2-83: Arguments for SetVolumeDB()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Channel IN A_ARG _TYPE Channel
DesiredVolume IN VolumeDB

2.4[32-2— Dependency onm State

Norfe.

2.4{32.3 Effect on State

Thig action affects the Volume and VolumeDB state variables of the specified instance and channel. Both stat
varipbles need to change consistently.

2.4{32.4 Errors
Tahle 2-84: Error Codes for SetVolumeDB()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Architecture secfion on Control.
5004599 TBD See UPnP Device Architecture_section on Control.
6001699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2.4.33 GetVolumeDBRange()

Thig action retrieves the valid range for the-Xo/umeDB state variable of the channel for the specified instance|of
this|service. The MinValue and MaxValileXOUT) arguments identify the range of valid values for the VolumdDB
stat¢ variable in units of 1/256 decibels-(dB). See Section 2.2.17, “VolumeDB” for more details.

2.4{33.1 Arguments
Tahle 2-85: Arguments for GetVolumeDBRange()

Argument Direction relatedStateVariable
InstpncelD IN A_ARG_TYPE InstancelD
Chdnnel IN A ARG _TYPE Channel
MinlValue our VolumeDB

MaxValue ouT VolumeDB

2.4.33.2 Dependency on State

None.

2.4.33.3 Effect on State

None.
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2.4

.33.4 Errors

Table 2-86: Error Codes for GetVolumeDBRange()

errorCode | errorDescription Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600-699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2.4.34 GetLoudness()

Thig action retrieves the current value of the Loudness setting of the channel for the specified instance of this
seryfice.

2.4{341 Arguments

Tahle 2-87: Arguments for GetLoudness()

Argument Direction relatedStateVariable
InstancelD IN A ARGYTYPE InstancelD
Chdnnel IN A_ARG_TYPE Channel
CuryentLoudness our Roudness

2.4{34.2 Dependency on State

Nore.

2.4{34.3 Effect on State

Nore.

2.4/34.4 Errors

Table 2-88: Error Codes foryGetLoudness()

)rCode | errorDescription | Description

400499 TBD See UPnP Device Architecture section on Control.
500599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstanceID | The specified /nstancelD is invalid.

703 Invalid Channel The specified Chaunel is invalid
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2.4.35 SetlLoudness()

This action sets the specified value of the Loudness state variable of the channel for the specified instance of this
service to the specified value.

24351 Arguments
Table 2-89: Arguments for SetLoudness()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
Chdnnel IN A_ARG _TYPE Channel
DesfredLoudness IN Loudness

2.4135.2 Dependency on State

Norje.

2.4{35.3 Effect on State

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

2.4135.4 Errors
Table 2-90: Error Codes for SetLoudness()

)rCode | errorDescription Description

4001499 TBD See UPnP Device Archijtecture section on Control.
5004599 TBD See UPnP Device Architecture section on Control.
6001699 TBD See UPnP Deyice Architecture section on Control.
702 Invalid InstanceIlD | The specified /nstancelD is invalid.

703 Invalid Channel The specified Channel is invalid.

2.4.36 GetStateVariables()

Thig action returns the current ¢ollection of RenderingControl state variable names and their respective valuep
that|are associated with the RenderingControl instance indicated by the input argument /nstancelD. The
StatpVariableList argument.specifies which state variables are captured. Vendor-extended state variables can|be
spedified in this argument as well. If the value of the StateVariableList argument is set to “*”, the action MU$T
retufn all the supported.state variables of the service, including the vendor-extended state variables except fof
Las{Change, PresetNumelList, and any 4_ARG TYPE xxx variables. When the action fails and the error code
indipates “invalid StateVariableList”, the control point should inspect the list or invoke successive Getxxx()
actipns for_each’ of the state variables instead. RenderingControl service implementations that want to participate
in s¢enarios'that use bookmarks MUST implement this optional action. Furthermore, when creating or

marfipulating bookmarks, control points should set the StatevariableList argument to “*” when invoking this

t' Tl 1 1+l PEey 133333433 ol tof ot Py fraaao ot d 3 1 1 le2tazaa
acliof—riis-enstrestmatme- e avataore-setotr-state-Hrormatiots-storeavvnthtrnec-ooomarciteh

2.4.36.1 Arguments
Table 2-91: Arguments for GetStateVariables()

Argument Direction relatedStateVariable
InstancelD IN A_ARG _TYPE InstancelD
StateVariableList IN A_ARG _TYPE StateVariableList

StateVariableValuePairs our A ARG TYPE StateVariableValuePairs



https://iecnorm.com/api/?name=d7079ade03efd69d899f5e39819ba11f

29341-4-13 © ISO/IEC:2008(E) - 57—

2.4.36.2 Dependency on State

None.

2.4.36.3 Effect on State

None.

2.4.36.4 Errors
Table 2-92: Error Codes for GetStateVariables()

errcrCede | orrorDescrivtion | Deccrintion
400499 TBD See UPnP Device Architecture section on Control.
500599 TBD See UPnP Device Architecture section on Control.
600+699 TBD See UPnP Device Architecture section on Control.
702 Invalid InstancelD | The specified /nstancelD is invalid for this AVTransport.
704 Invalid Some of the variables are invalid.

StateVariableList
705 [l-formed CSV The CSV list is not well formed.

List

2.4.37 SetStateVariables()

Thig action extracts the values from the StateVariableValuePairs N argument and copies these values to the
cortesponding RenderingControl state variables associated with the RenderingControl instance indicated by the
inpyt argument InstancelD. The RenderingControlUDN, ServiceType and Serviceld argument values are used
for gompatibility checking by the device. If this action is inivoked to replace all of the state variable values, the
devlce MUST check whether the RenderingControlUDN; ServiceType and Serviceld input arguments match
thoge of the device. If this is the case, all state variable’values will be replaced. Otherwise, the current state
varipble values MUST NOT be overwritten and the appropriate error code MUST be returned. The
StatpVariableList 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
MUST implement this optional action. ‘When the StateVariableValuePairs IN parameter includes variable
namje/value pairs which cannot be s¢ti{such as LastChange and PresetNameList) the action must return the
appfopriate error code.

2.437.1 Arguments
Table 2-93: Arguments for SetStateVariables()

Argument Direction relatedStateVariable

InstqancelD IN A_ARG TYPE InstancelD
RenleringGontrolUDN IN A_ARG TYPE DeviceUDN
Serticelipe IN A_ARG TYPE ServiceTupe

Serviceld IN A_ARG TYPE ServicelD
StateVariableValuePairs IN A_ARG TYPE StateVariableValuePairs
StateVariableList our A_ARG TYPE StateVariableList
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2.4.37.2 Dependency on State

None.

2.4.37.3 Effect on State

None.

2.4.37.4 Errors
Table 2-94: Error Codes for SetStateVariables()

errcrCede | orrorDescrivtion | Deccrintion

400499 TBD See UPnP Device Architecture section on Control.

500599 TBD See UPnP Device Architecture section on Control.

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

702 Invalid InstancelD | The specified /nstancelD is invalid for this AVTransport.

706 Invalid State One of the StateVariableValuePairs contains an-invalid value.

Variable Value

707 Invalid The specified MediaRenderer’s UDN isdifferent from the UDN
MediaRenderer’s value of the MediaRenderer.
UDN

708 Invalid Service The specified ServiceType is invalid.
Type

709 Invalid Service Id | The specified ServiceldyisAnvalid.

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.

2.4.38 Relationships Between Actions
Thefe is no inherent relationship betweemany of the various actions. All actions MAY be called in any order
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2.4.39 Common Error Codes

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

Table 2-95:

errorCode

Common Error Codes

errorDescription

Description

400-499 TBD See UPnP Device Architecture section on Control.
500-599 TBD See UPnP Device Architecture section on Control.
600F699 TBD Ste UPnPDevice ATCHITECIUre STCHom Ol COMITOT.
701 Invalid Name The specified name is not a valid preset name.
702 Invalid InstanceID | The specified /nstancelD is invalid.
703 Invalid Channel The specified Channel is invalid.
704 Invalid Some of the variables are invalid.
StateVariableList
705 [l-formed CSV The CSV list is not well formed.
List
706 Invalid State One of the StateVariableValuePairs contains an invalid value.
Variable Value
707 Invalid The specified MediaRenderer}s,UDN is different from the UDN
MediaRenderer’s value of the MediaRenderet:
UDN
708 Invalid Service The specified ServieeType 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 sety For example, LastChange and/or PresetNameList must not
Improperly bedncluded.
Notg 1: The errorDescription field réturned by an action does not necessarily contain human-readable text (fo
example, as indicated in the second column of the Error Code tables.) It may contain machine-readable
infofmation that provides more detailed information about the error. It is therefore not advisable for a control
poinpt to blindly display the.errorDescription field contents to the user.
Notp 2: 800-899 Errof Codes are not permitted for standard actions. See UPnP Device Architecture section o
Control for more details.

=
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2.5 Theory of Operation

2.51 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 more devices are able to receive and render multiple items
of content at the same time even though there is only a single piece of rendering hardware (for example, a single
TV screen or a single 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
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
togdther, and render them both on the one screen. Similarly, a karaoke system takes a singer’s voice,mixes it
witl} some background music, and renders it on a single set of speakers.

In the examples above, these multi-content devices support a fixed number of input streams. However, there gre
sonte devices that support an arbitrary number of input streams. For example, a PC can take.some video cont¢nt
and|mix it with the PC’s display and render it in its own PC window. Depending on the processing power of the
PC, it can mix together and render a variable number of video-windows.

In these examples, some advanced devices have the ability to control the rendering characteristics of each ingut
iten) independently from each other as well as the post-mixed stream. For exaruple, with a karaoke device, thg
volyme of the singer’s voice and the volume of the background music can be'adjusted independently.
Additionally, the volume of the post-mixed stream (that is: singer + backgtotind) can be adjusted as a whole
witlout affecting the relative settings of each individual input streams

Per-stream Post-mix
Control Control

PO

— | RCS_ID=ID1 —J |
|

|
|

— _ »!| RCS.ID=ID2 —>| Mix  |——m| RCS_ID=0 |—p
| |
|
| |

——» RCS.ID=ID3 —»l |
-

ID1, D2, ID3 >0

Figure 4: Virtual Instances of RCS

In orderto 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 MUST 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.
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 /nstancelD
argument (included with each action) allows the control point to indicate on which stream the invoked action
MUST 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 /nstancelD associated with that stream. In order to
control the rendering characteristics of the post-mixed stream, the control point uses /nstancelD = 0.

New virtual instances of the RenderingControl service (that is: new /nstancelDs) are allocated outside of the
RenderingControl service using some external mechanism. As of this writing, only one allocation mechanism is
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defined. As described in the MediaRenderer device template, the device’s

ConnectionManager: : PrepareForConnection() action assigns an /nstancelD to the input stream (that is: each
connection) that is being prepared. The number of instances that a device can support depends on the device’s
implementation. (Refer to the MediaRenderer device templates for additional information).

As defined by the UPnP Architecture, a device’s description document contains a single service description
document for each (physical) service that is implemented by the device. However, when a device supports
multiple virtual instances of the RenderingControl service, all of these virtual instances are represented by the
service description document for the one (physical) RenderingControl service. In this case, the RenderingControl
service description document reflects the actions and state variables supported by /nstancelD = 0. All other non-
Zero Vlrtual instances MUST support a subset of the actions and state variables supported by InstancelD = 0.

MURST be modeled as multiple instantiations of the MediaRenderer device, each with its ¢wn RenderingContfol,
CornectionManager, and (OPTIONAL) AVTransport services. In other words, from an UPnP AV modeling
poiijt of view, each output on a physical rendering device is treated as a completely independent Media
Rendering device. Refer to the MediaRenderer device template for more information.

2.5.2 Presets

Narhed presets allow a control point to put the device in a predeterminéd state in which certain state variableq are
set fo predefined values. The set of currently available presets is listed'in the PresetNamelList state variable.

Singe a device is permitted to add or remove support for individual presets (for example, in conjunction with
venflor—defined action), the PresetNamelList state variable is (indirectly) evented as described in Section 2.3,
“Eventing and Moderation.” Additionally, a control point catfuse the ListPresets() action to obtain an up to date
list pf supported presets.

o)

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

2.5.3 Controlling the Display\of Visual Content

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

™

Detprmine the current’Brightness setting of the main display:
e Invoke GerBrightness() with an InstancelD of zero.

e  Awreturn 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.

Set Hhre-Brict fthePHP-disod hre-dhi . Hrv—thre-device:
e Invoke SetBrightness() with the PIP’s InstancelD and a Brightness setting of 0.
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254 Controlling Audio Content

The RenderingControl service exposes a set of state variables that can be used to control the audio output of a
device. These include various characteristics such as volume, mute, and loudness. However, unlike most visual
content, audio content is typically composed of one or more channels (for example, a left and right channel). The
RenderingControl service allows control points to control each of these channels independently or as a whole. To
accomplish this, it is necessary for the control point to identify the channel that is to be controlled. This is
accomplished via the Channel argument included in each action that is associated with the audio portion of an
input stream. Each channel is uniquely named as described in Section 2.2.19, “4_ARG TYPE Channel.” The
Master channel allows a control point to control the audio content as 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
chagmehamtME ST NOTaffect thecurrent settimgs of the Fofomestate varrabtes for the mdividuat chamnmets)
Thel following figure provides an example for a 6-channel (LF, RF, CF, LFE, LS, and RS) volume control,{The
Madter channel is actually a gang-coupled 6-channel volume control that impacts all channels at the saime-tin
witl} the same amount of volume change.

[¢)]

r —7)

o A7
oA
. A
rs — /7

Optional Required

Figure 526-channel Volume Control

When controlling the volume of a particular channel, control points can choose between two different
repriesentations of the volume setting, (Onie representation uses the Volume state variable and the other
rep;Esentation uses the VolumeDRB state variable. As described in Section 2.2.27.2, “Volume and VolumeDB,’| the
Volyme state variable represents volume as a contiguous set of positions numbered from 0 to some device-
spe¢ific maximum, and the J/o/umeDB state variable represents volume in units of 1/256 of a decibel (dB). Tyo
pairp of actions (one pair-for‘cach 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
GetlSetVolumeDB{\actions.

Corisider a volume control that is implemented as follows:

e |Implemented Channels: “Master”, “LF”, “RE”, “CF”, “LFE”, “LS”, “RS”

o |AllNChannels: 46 positions (N=45), end-of-scale mute implemented, MinValue = -72 dB, MaxValue = 0 {B,
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.

e At first power-up, the initial settings are: Master set to position 17 (-30 dB), all other channels set to
position 32 (-12 dB)

Note:  The current specification does not allow for different ranges for the controls on a per-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 future version of this specification will remedy this limitation.
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Set the volume of the audio content (as a whole) to the quietest setting:

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

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

e Invoke the GetVolume() action with the Channel argument set to “Master”. As a result of the previous
example, the CurrentVolume out argument returns a value of 0 indicating that the audio content is being
rendered at volume position 0; that is: the quietest setting supported by the device. A GetVolumeDB() action
with the Channel 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 (OxF400 — increments of 17256 db)

e |Invoke the SetVolume() action with the Channel argument set to “Master” and the DesiredVolumerargunjent
set to 20 (0 + 20). This corresponds to the 20" quictest setting supported by the device. A GerVdluuieDBY)
action with the Channel argument set to “Master” will now return -6144 (0xE800) in the CuxreniVolumd
OUT argument, which corresponds to -24 dB.

Set the volume of the Center channel 5dB higher than the Master channel:

e |Invoke the GetVolumeDB() action with the Channel argument set to “CF” (for the)Center Front channel)] In
this example, the CurrentVolume OUT argument still returns a value of -3072 (0xF400), which indicates
that the audio content on the Center Front channel is being rendered at -12.dB,/relative to the Master
channel.

o |Invoke the SetVolumeDB() action with the Channel argument set to€#"” and the DesiredVolume argumgnt
set to -1792 (0xF900) (-3072 + 1280 increments of 1/256dB) , which corresponds to -7 dB.

Doyble the volume of the entire audio content:
(Noge: Increasing the volume by 6dB doubles the volume level.)

e |Invoke the GetVolumeDB() action with the Channel.atgument set to “Master”. Based on the previous
example, the CurrentVolume OUT argument retusned -6144 (0xE800), which indicates that the overall
volume level is at -24dB.

e |Invoke the SetVolumeDB() action with the;€hannel argument set to “Master” and the DesiredVolume
argument set to -4608 (0xEE00) (-6144\+1536 increments of 1/256dB), which corresponds to -18dB (-
24+6).
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3 XML Service Description

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

29341-4-13 © ISO/IEC:2008(E)

<argumentLists>
<argument>
<names>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>CurrentPresetNameList</name>
<directions>out</directions>
<relatedStateVariable>
PresetNameList
</relatedStateVariable>
</argument>
</argumentList>
</actions>
<action>
<name>SelectPreset</name>

O
S
\

(s)\

L
O

N

<argumentList> %)
<argument> QS}
<name>InstancelD<yname>
<direction>in</ddrection>
<relatedStateVariable>

A ARG TYRE) InstancelD
</relatedStatevariable>
</argumenE§SJ
<argument
<Eg¥§SPresetName</name>
<direction>in</direction>
<¥elatedStateVariable>
®~ A ARG TYPE PresetName
<2. </relatedStateVariable>
() </argument>
/argumentList>

\Q/E)action>

action>

\

b(
\/

™
(19"5
O

<name>GetBrightness</name>

<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>CurrentBrightness</name>
<direction>out</direction>
<relatedStateVariable>
Brightness
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</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetBrightness</name>
<argumentList>
<argument>
<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>DesiredBrightness</name>
<direction>in</direction>
<relatedStateVariable>
Brightness
</relatedStateVariable>

</argument>
</argumentList>

</action>
<action>
<name>GetContrast</name>

<argumentList>
<argument>

<direction>in</directio
<relatedStateVariable> <>
A ARG TYPE Instan¢;§D

</relatedStatevVariabie>
</argument> Q$\;
<argument> .

<name>CurrentG&htrast</name>

<direction>e{it</direction>

<relatedStateVariables>

Con
</re1aé§§8tateVariable>
</argument >
</argui§ist>
</action

<actio ;b
< §§>SetContrast</name>
Z u

6; gumentList>

<argument>
<ZS> <name>InstanceID</name>

<direction>in</directions>

(( O
<name>InstanceID</name> <D
22

<relatedstatevariables
A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<names>DesiredContrast</name>
<direction>in</direction>
<relatedStateVariable>
Contrast
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetSharpness</name>
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<argumentList>
<argument>

<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
</relatedStateVariable>
</argument>
<argument>
<name>CurrentSharpness</name>
<directions>out</direction>
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<relatedStateVariable>
Sharpness
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetSharpness</name>
<argumentLists>
<argument>
<name>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD

</relatedStateVariable> é}

</argument> Q

<argument> <>
<name>DesiredSharpness</Eg%e>
<direction>in</directi
<relatedStateVariables>

Sharpness Ysy
</re1atedStateVaE§§ le>
</argument> @
</argumentList> K\
</action> *SD
<action>
<name>GetRedyigébGain</name>
<argumentLisE§‘

<argumente
>InstanceID</name>
rection>in</direction>
ZrelatedStateVariable>
Q‘® A ARG TYPE InstancelD

</relatedStateVariable>

</argument>
() <argument>
&

<names>CurrentRedVideoGain</name>

<directionsout</direction>
<relatedStateVariable>
RedVideoGain
</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetRedVideoGain</name>
<argumentList>
<argument>
<names>InstanceID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE InstancelD
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