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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-1: Audio Video Device Control Protocol —
Audio Video Architecture

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are ers of ISO or IEC
participate in the development of International Standards. Their preparation j <
committees; any ISO and IEC member body interested in the subject dealt icipate in this
preparatory work. International governmental and non-governmental organizatjoQs I|a|S|g with 1ISQO and IEC
also participate in this preparation.

or ISO cannot be held responsible for
end user.

Ber bodies undertake to apply IEC, ISO and

No liability shal{ attgct E gr its directors, employees, servants or agents including individual
i al” committees and IEC or ISO member bodies for any personal injury,
property da of any nature whatsoever, whether direct or indirect, or for costs (including

legal fees) &

indispensable~for the sorrect 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:
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6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 / US;
10/783 524 /US

Information may be obtained from:

Microsoft Corporation

One Microsoft Way

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

Philips International B.V. — 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 pat

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 tha g 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 i P
below:

tent applications or granted patents as listed

5 956 487 / US; 6 17Q 936 / US; 6 470 339 / US; 6 571 388 / US; 6 205

Hewlett P ;
1501 Page Raa

USA - Palo Altég

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 29341-3-1 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

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 DigitalSecurityCamerg"

PnP hANHostConfigManagement:1 Service
UPRP’Layer3Forwarding:1 Service

UPNP LinkAuthentication:1 Service
UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlnterfaceConfig:1 Service
UPnP WANDSLLinkConfig:1 Service
UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP Printer:1 Device

UPNP Scanner:1.0 Device

UPnP ExternalActivity:1 Service

UPNP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPNP Scan:1 Service

UPnP QoS Architecture:1.0

UPNP QosDevice:1 Service

UPNP QosManager:1 Service

UPNP QosPolicyHolder:1 Service

UPNP QoS Architecture:2

ISO/IEC 29341 Part

ISO/IEC 29341-1
ISO/IEC 29341-2
ISO/IEC 29341-3-1

ISO/IEC 29341-5-10
O/EC 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
ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1

ISO/IEC 29341-9-2

ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1



https://standards.iteh.ai/catalog/standards/iec/28a8cb9c-3b0d-48c1-a773-d2c4ef4db8aa/iso-iec-29341-3-1-2008

-6- 29341-3-1 © ISO/IEC:2008(E)

UPnP Document Title ISO/IEC 29341 Part
UPnP QOS v2 Schema Files ISO/IEC 29341-11-2
UPnP QosDevice:2 Service ISO/IEC 29341-11-10
UPNnP QosManager:2 Service ISO/IEC 29341-11-11
UPNP QosPolicyHolder:2 Service ISO/IEC 29341-11-12
UPnP RemoteUlClientDevice:1 Device ISO/IEC 29341-12-1
UPnP RemoteUlServerDevice:1 Device ISO/IEC 29341-12-2
UPnP RemoteUIClient:1 Service ISO/IEC 29341-12-10
UPnP RemoteUIServer:1 Service ISO/IEC 29341-12-11
UPNP DeviceSecurity:1 Service ISO/IEC 29341-13-10
UPNP SecurityConsole:1 Service ISO/IEC 29341-13-11
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1. Introduction

This document describes the overall UPnP AV Architecture, which forms the foundation for the UPnP AV
Device and Service templates. The AV Architecture defines the general interaction between UPnP Control
Points and UPnP AV devices. It is independent of any particular device type, content format, and transfer
protocol. It supports a variety of devices such as TVs, VCRs, CD/DVD players/jukeboxes, settop boxes, stereos
systems, MP3 players, still-image cameras, camcorders, electronic picture frames (EPFs), and the PC. The AV
Architecture allows devices to support different types of formats for the entertainment content (such as MPEG2,
MPEG4, JPEG, MP3, Windows Media Architecture (WMA), bitmaps (BMP), NTSC, PA C, etc.) and
multiple types of transfer protocols (such as IEC-61883/IEEE-1394, HTTP GET, RTEy/H )
TCP/IP, etc.). The following sections describe the AV Architecture and how the varo
services work together to enable various end-user scenarios.

2. Goals

The UPnP AV Architecture was explicitly defined to meet the follow

ation, such as audio and video conferencing, Internet gaming, etc.

oction, and Digital Rights Management

In most (non-AV) UPnP scenarios, a Control Point controls the operation of one or more UPnP devices in order
to accomplish the desired behavior. Although the Control Point is managing multiple devices, all interactions
occur in isolation between the Control Point and each device. The Control Point coordinates the operation of
each device to achieve an overall, synchronized, end-user effect. The individual devices do not interact directly
with each another. All of the coordination between the devices is performed by the Control Point and not the
devices themselves.


https://standards.iteh.ai/catalog/standards/iec/28a8cb9c-3b0d-48c1-a773-d2c4ef4db8aa/iso-iec-29341-3-1-2008

-8- 29341-3-1 © ISO/IEC:2008(E)

Control Point

. UPNP Actions .
Device 1 Device 2

(@RN
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igure 2 — UPnP AV Device Interaction Model

Most AV scenarios in e the flow of (entertainment) content (i.e. a movie, song, picture, etc.) from one device
to another. As shown in Figure 2, an AV Control Point interacts with two or more UPnP devices acting as source
and sink, respectively. Although the Control Point coordinates and synchronizes the behavior of both devices,
the devices themselves interact with each other using a non-UPnP (“out-of-band”’) communication protocol. The
Control Point uses UPnP to initialize and configure both devices so that the desired content is transferred from
one device to the other. However, since the content is transferred using an “out-of-band” transfer protocol, the
Control Point is not directly involved in the actual transfer of the content. The Control Point configures the
devices as needed, triggers the flow of content, then gets out of the way. Thus, after the transfer has begun, the
Control Point can be disconnected without disrupting the flow of content. In other words, the core task (i.e.
transferring the content) continues to function even without the Control Point present.

As described in the above scenario, three distinct entities are involved: the Control Point, the source of the media
content (called the “MediaServer”), and the sink for the content (called the “MediaRenderer”). Throughout the
remainder of the document, all three entities are described as if they were independent devices on the network.
Although this configuration may be common (i.e. a remote control, a VCR, and a TV), the AV Architecture
supports arbitrary combinations of these entities within a single physical device. For example, a TV can be
treated as a rendering device (e.g. a display). However, since most TVs contain a built-in tuner, the TV can also
act as a server device because it could tune to a particular channel and send that content to a MediaRenderer (e.g.
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