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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-13: Audio Video Device Control Protocol —
Rendering Control Service

FOREWORD

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

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC and ISO member bodies.

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

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

6) 1SO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity with an ISO/IEC publication.

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

8) No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications.

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

ISO and IEC take no position concerning the evidence, validity and scope of the putative patent rights. The holders
of the putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statements of the holders of the putative patent rights are registered with IEC and ISO.
Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:
Intel Corporation
Standards Licensing Department
5200 NE Elam Young Parkway
MS: JFS-98
USA - Hillsboro, Oregon 97124
Microsoft Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below:
6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 / US;
10/783 524 /US
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Information may be obtained from:

Microsoft Corporation

One Microsoft Way

USA — Redmond WA 98052
Philips International B.V. has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

Philips International B.V. — IP&S

High Tech campus, building 44 3A21

NL — 5656 Eindhoven
NXP B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

NXP B.V. (NL)

High Tech campus 60

NL — 5656 AG Eindhoven
Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku

JP — Osaka 540-6139

Hewlett Packard Company has informed IEC and ISO that it has patent applications or granted patents as listed
below:

5956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339 / US; 6 571 388 / US; 6 205
466 / US

Information may be obtained from:

Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304
Samsung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.

416 Maetan-3 Dong, Yeongtang-Gu,

KR — Suwon City 443-742
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights
other than those identified above. IEC and ISO shall not be held responsible for identifying any or all such patent
rights.
ISO/IEC 29341-3-13 was prepared by UPnP Implementers Corporation and adopted, under the PAS procedure, by
joint technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of
ISO and IEC.

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

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

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

UPnP Document Title

UPNP Device Architecture 1.0

UPNP Basic:1 Device

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
UPNnP MediaRenderer:2 Device
UPNP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

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

UPNP DigitalSecurityCamera:1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

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

UPNnP HVAC_ZoneThermostat:1 Device
UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPNP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPNP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service

UPNnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight:1 Device

UPnP DimmableLight:1 Device

UPNP Dimming:1 Service

UPnP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device
UPnP LANDevice:1 Device

UPnP WANDevice:1 Device

UPnP WANConnectionDevice:1 Device
UPnP WLANAccessPointDevice:1 Device
UPNnP 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

UPnP WANEthernetLinkConfig:1 Service
UPNnP WANIPConnection:1 Service

UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service

UPNnP WLANConfiguration:1 Service

UPnP Printer:1 Device

UPNP Scanner:1.0 Device

UPNP ExternalActivity:1 Service

UPnP Feeder:1.0 Service

UPNP PrintBasic:1 Service

UPNP Scan:1 Service

UPnP QoS Architecture:1.0

UPNP QosDevice:1 Service

UPNP QosManager:1 Service

UPNnP QosPolicyHolder:1 Service

UPNP QoS Architecture:2

UPnP QOS v2 Schema Files

UPNP QosDevice:2 Service

Full document details: ISO IEC 29341-3-13-2008
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ISO/IEC 29341-3-12
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ISO/IEC 29341-4-13
ISO/IEC 29341-4-14
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UPnP Document Title

UPnP 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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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
provide Control Points with the ability to query and/or adjust any rendering attribute that the device supports.

The RenderingControl: / 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 (e.g. control) any modifiable attribute
e Restore the settings defined by a named Preset

The RenderingControl. / service DOES NOT:

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

Provide a mechanism to enumerate locally stored content.

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

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

1.2. Multi-input Devices

Some high-end AV device are capable of receiving multiple pieces of content at the same time and combining that
content together so that it can be rendered together using a single set of output hardware. For example, while
displaying a TV program, high-end TVs can also display additional content (e.g. VCR content) in a PIP (Picture-
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.

As with all devices, the Rendering Control Service allows a Control Point to adjust the output characteristics of
the post-mixed content before it is actually rendered. However, in many cases, Control Points may need to
control the output characteristics of the individual input content before it is mixed together with the other input
content. In order to support this, the Rendering Control Service includes an InstanceID parameter with each
action that allows the Control Point to identify to which content the action is to be applied (e.g. the post-mixed
content or one of the pre-mixed input content items).

By convention, an InstancelD of 0 indicates that the invoked action should be applied to the post-mixed content.
Similarly, each pre-mixed input content is assigned a unique InstancelD whose value is a non-zero, positive

integer. Refer to Section 2.5 (Theory of Operation) for additional information.
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2. Service Modeling Definitions

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

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

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

2.2. State Variables

Table 1: State Variables

Variable Name Allowed Value? Default Eng.
Value® Units
LastChange R string
PresetNamelList R string CSV" (string)
Brightness 0] ui2 Min =10
Max = Vendor defined
Step = 1
Contrast 0 ui2 Min =0
Max = Vendor defined
Step = 1
Sharpness [0) ui2 Min =0
Max = Vendor defined
Step = 1
RedVideoGain 0] ui2 Min =0
Max = Vendor defined
Step = 1
GreenVideoGain 0] ui2 Min =0
Max = Vendor defined
Step = 1
BlueVideoGain 0] ui2 Min =0
Max = Vendor defined
Step = 1
RedVideoBlackLevel [0) ui2 Min =20
Max = Vendor defined
Step = 1
GreenVideoBlackLevel 0] ui2 Min =20
Max = Vendor defined
Step = 1
BlueVideoBlackLevel [0) ui2 Min =10
Max = Vendor defined
Step = 1
ColorTemperature 0 ui2 Min =0
Max = Vendor defined
Step = 1
HorizontalKeystone [0} i2 Min = Vendor defined
(Must be <= 0)
Max = Vendor defined
Step = 1
VerticalKeystone [0} i2 Min = Vendor defined
(Must be <= 0)
Max = Vendor defined
Step = 1
Mute L boolean Documents
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variables implemented by
an UPnP vendor go here.

Volume ui2 Min =0
Max = Vendor defined
Step = 1
VolumeDB Error! [0} i2 Min = Vendor defined 1/256 dB
Bookmark not defined. Max = Vendor defined
Loudness 0] boolean
A ARG TYPE Channel R string See Table 2-15 N/A N/A
A ARG TYPE InstancelD R ui4 N/A N/A
A ARG TYPE PresetName | R string N/A N/A
Non-standard state X TBD TBD TBD TBD

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

? Values listed in this column are required. To specify standard optional values or to delegate assignment of

values to the vendor, you must reference a specific instance of an appropriate table below.

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

* 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 (i.e. both of them must always represent the same volume setting).

Table 2-1: allowedValueRange for Brightness

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step L R

Table 2-2: allowedValueRange for Contrast

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-3: allowedValueRange for Sharpness

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-4: allowedValueRange for RedVideoGain

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R
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Table 2-5: allowedValueRange for GreenVideoGain

minimum

Value

0

Req. or Opt.

maximum

?/endor defined

step

/

[I=v0 [l=v] =]

Table 2-6: allowedValueRange for BlueVideoGain

minimum

Value

0

Req. or Opt.

maximum

?/endor defined

step

/

[I=v0 [l=v] =]

Table 2-7: allowedValueRange for RedVideoBlackLevel

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-8: allowedValueRange for GreenVideoBlackLevel

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-9: allowedValueRange for BlueVideoBlackLevel

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-10: allowedValueRange for ColorTemperature

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
step 1 R

Table 2-11: allowedValueRange for HorizontalKeystone

Value Req. or Opt.
minimum Vendor defined (Must be <= () R
maximum Vendor defined R
Step 1 R
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Table 2-12: allowedValueRange for VerticalKeystone

Value Req. or Opt.
minimum Vendor defined (Must be <= () R
maximum Vendor defined R
step 1 R

Table 2-13: allowedValueRange for Volume

Value Req. or Opt.
minimum 0 R
maximum Vendor defined R
Step 1 R

Table 2-14: allowedValueRange for VolumeDB

Value Req. or Opt.
minimum Vendor defined R
maximum Vendor defined R
step Vendor defined [0}

Table 2-15: allowedValuelList for A ARG TYPE Channel

Value Req. or Opt.

Master

h.
M
@)
QIS Q||| [I=

I_/eiqdor-deﬁned

Table 2-16: allowedValueList for A ARG TYPE PresetName

Value Req. or Opt.
“FactoryDefaults” R
“InstallationDefaults”’ (0]
Vendor defined [0}

2.21. LastChange

This variable is used exclusively for eventing purposes to allow clients to receive meaningful event notifications
whenever the state of the device changes. The LastChange state variable identifies all of the state variables that

have changed since the last time the LastChange state variable was evented. Refer to Section 2.3.1 Bvent
Model) for additional information ocuments
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The format of this state variable conforms to the XML schema described in Section 5 (“LastChange” State
Variable Schema). The following XML document illustrates a typical example of the schema:

<Event xmlns="urn:schemas-upnp-org:metadata-1-0/AVT RCS">
<InstancelD val="0">
<Brightness val="36"/>
<Contrast val="54"/>

</InstancelD>

<InstancelD val="1">
<Mute channel="Master” val="0"/>
<Volume channel="CF”val="24"/>

</InstancelD>
</Event>

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

In the example above, the Brightness and Contrast setting of instance 0 has changed to 36 and 54, respecitively.
Additionally, the Mute setting on the Master channel of instance 1 has been set to 0 (false) (i.e. muting has been
turned off) and the Volume of the Center Front channel of instance 1 has been set to 24. Note: That only the
audio-related state variable include a ‘channel’ attribute, which identifies the audio channel that has experienced
a change.

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

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

For example, when the Brightness of instance 0 changes from 26 to 54 then to 48, and the Brightness of instance
1 changes from 54 to 35, then to 11, LastChange is set to the following:

<Event xmIns="urn:schemas-upnp-org:metadata-1-0/AVT RCS">
<InstancelD val="0"><Brightness val="48"/></Instancel D>
<InstancelD val="1"><Brightness val="11"/></Instancel D>
</Event>

The LastChange state variable is the only state variable that is evented using the standard UPnP event
mechanism.. All other state varaibes are indirectly evented via the LastChange state variable event. Refer to

Section 2.3.1 (Event Model) for additional details.

2.2.2. PresetNameList

This variable contains a comma-separated list (i.e. CSV (string) see table footnote 3 in Table 1) 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 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. Conftrast

This unsigned integer 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
smallest incremental change that is supported by the device.

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

2.2.5. Sharpness

This unsigned integer variable represents the current sharpness 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 accentuate fine detail.

2.2.6. RedVideoGain

This unsigned integer variable represents the current setting of the red “gain” control for the associated display
device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
corresponds 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 2.2.22 for additional information.

2.2.7. GreenVideoGain

This unsigned integer variable represents the current setting of the green “gain” control for the associated display
device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
corresponds to the smallest incremental change that is supported by the device.

Higher values increase the intensity of green in the display’s output. See Section 2.2.22 for additional
information.

2.2.8. BlueVideoGain

This unsigned integer variable represents the current setting of the blue “gain” control for the associated display
device. Its value ranges from a minimum of 0 to some device specific maximum. A numerical change of 1
corresponds to the smallest incremental change that is supported by the device.

Higher values increase the intensity of blue in the display’s output. See Section 2.2.22 for additional information.

2.29. RedVideoBlackLevel

This unsigned integer 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
additional information. 626(& uments
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2.2.10. GreenVideoBlackLevel

This unsigned integer 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 2.2.22 for
additional information.

2.2.11. BlueVideoBlackLevel

This unsigned integer 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 2.2.22 for
additional information.

2.2.12. ColorTemperature

This unsigned integer variable represents the current setting for the “color quality” of white 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

Lower values produce “warmer” shades of white (e.g. biased towards yellow/orange) and higher values produce
“cooler” shades of white (e.g. biased towards blue).

2.2.13. HorizontalKeystone

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

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

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

The left side of the display’s output decreases in size as the value becomes more negative (i.e. moves farther
away from zero). This produces a trapezoidal-shape image with the left and right edges remaining parallel, but
with the left side shorter than the right side.

The right side of the display’s output decreases in size as the value increases (i.e. moves farther from zero in a
positive 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.

Negative values Zero Positive values
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2.2.14. VerticalKeystone

This signed integer variable represents the current level of compensation for vertical distortion (described below)
of the associated display device. Its value ranges from device-specific negative number to a device specific
positive number. Zero does not need to be in the middle of this range, although it will 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 (i.e. the top and bottom edges have different lengths). The Vertical Keystone 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 (e.g. no misalignment distortion
exists).

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

The top edge of the display’s output decreases in size as the value increases (i.e. 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.

Negative values Zero Positive values

2.2.15. Mute

This boolean variable represents the current “mute” setting of the associated audio channel. A value of TRUE
(e.g. a numerical value of 1) indicates that the output of the associated audio channel is currently muted (i.e. that
channel is not producing any sound).

2.2.16. Volume

This unsigned integer variable represents the current volume setting of the associated audio channel. Its value
ranges from a minimum of 0 to some device specific maximum. A numerical change of 1 corresponds to the
smallest incremental change that is supported by the device

Lower values produce a quieter sound and higher values produce a louder sound. A value of 0 represents
complete silence (on the associated channel) and a value of 1 represents the quietest level of sound supported by
the device for that channel.

2.2.17. VolumeDB

This signed integer variable represents the current volume setting of the associated audio channel. Its value
represents the current setting in units of “1/256 of a decibel (dB)”. This means that a numeric change of 1
corresponds to a volume change of 1/256 dB. The value range for this variable is a minimum value of -32,767
(800116) (which equals—127.9961dB) and a maximum value of +32,767 (7FFF16) (which equals +127.9961dB).
The value corresponding to 80001 is invalid.

Each implementation of this service must specify a vendor-defined minimum and maximum value. Most
implementations will not support all incremental values between the supported minimum and maximum values.
If a Control Point attempts to set VolumeDB to an unsupported value (within the specified minimufd@cuments
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maximum values), the device will set the volume to the closest setting that is supported by the device for the
associated channel.

Lower values (including negative values) produce a quieter sound and larger values produce a louder sound.
Setting the volume to the minimum value supported by the device produces complete silence on that channel.

2.2.18. Loudness

This boolean variable represents the current “loudness” setting of the associated audio channel. A value of
TRUE (e.g. a numerical value of 1) indicates that the loudness effect is active.

2.219. A ARG TYPE Channel

This variable is used to identify a particular channel of an audio output stream. A channel, except the Master
channel, is associated with the location of the speaker where the audio data stream is to be presented. It is
customary to refer a channel using the spatial position of 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:
e  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 single
channel (mono) cluster has only one channel — the Master channel. A two-channel (stereo) cluster has three
channels — 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 2-15 for details.

2.2.20. A ARG TYPE InstancelD

This signed integer parameter is used to specify the logical instance of the Rendering Control Service to which
the associated action should be applied. A value of ‘0’ indicates that the action should be applied to the global
(post-mix) stream, as shown in Figure 1.

2.2.21. A ARG TYPE PresetName

This string parameter is used to specify the name of a device preset. This may include any of the names listed in
the PresetNameList state variable or any of the predefined presets (listed below) that are supported by the device.

Table 2-17: Predefined names of some common presets

Value Definition

FactoryDefaults The factory settings defined
by the device’s manufacturer.

InstallationDefaults The installation settings

defined by the installer of the DOC uments
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