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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 4-11: Audio Video Device Control Protocol — Level 2 —
Connection Manager Service

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are mémbers of ISO or IEC
participate in the development of International Standards. Their preparation js| entrusted to technical
committees; any ISO and IEC member body interested in the subject dealt
preparatory work. International governmental and non-governmental organizatio iaisi i SO and IEC
also participate in this preparation.

4) IEC, ISO and ISO/IEC publications have
by IEC and ISO member bodies in that™s

5) ber bodies undertake to apply IEC, ISO and

@ssible in their national and regional publications

esponding national or regional publication should

6) ate their approval and cannot be rendered responsible for
7)

8) gr its directors, employees, servants or agents including individual

committees and IEC or ISO member bodies for any personal injury,

of any nature whatsoever, whether direct or indirect, or for costs (including

es\arisihg ot of the publication of, use of, or reliance upon, this ISO/IEC publication or

9) € rmatlve references C|ted |n this publication. Use of the referenced publications is

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 — 56656 AG Eindhoven

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO tha 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 afid ISO that_i atent applications or granted patents as listed
below:

5 956 487 / US; 6 170 39 4 936 / US; 6 470 339/ US; 6 571 388 / US; 6 205

Hewlett P
1501 Page MR

USA — Palo Alté

Attention is drawn to the gossibility 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 29341-4-11 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 ISO/IEC 29341 Part
UPnP Device Architecture 1.0 ISO/IEC 29341-1
UPNP Basic:1 Device ISO/IEC 29341-2
UPNP AV Architecture:1 ISO/IEC 29341-3-1

UPNnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

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

UPnP AV Datastructure Template:1
UPnP AVTransport:2 Service

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

ISO/IEC 29341-3-2

ISO/IEC 29341-5-11
O/EC 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
IF c ISO/IEC 29341-8-3
URRR WANGonnectionDevice:1 Device ISO/IEC 29341-8-4
UPKP WLANAccessPointDevice:1 Device ISO/IEC 29341-8-5
ostConfigManagement:1 Service ISO/IEC 29341-8-10

PnP Dayer3Forwarding:1 Service ISO/IEC 29341-8-11
UPnP’ LinkAuthentication:1 Service ISO/IEC 29341-8-12
UPNP RadiusClient:1 Service ISO/IEC 29341-8-13
UPnP WANCableLinkConfig:1 Service ISO/IEC 29341-8-14
UPnP WANCommonlnterfaceConfig:1 Service ISO/IEC 29341-8-15
UPnP WANDSLLinkConfig:1 Service ISO/IEC 29341-8-16
UPnP WANEthernetLinkConfig:1 Service ISO/IEC 29341-8-17
UPnP WANIPConnection:1 Service ISO/IEC 29341-8-18
UPnP WANPOTSLinkConfig:1 Service ISO/IEC 29341-8-19
UPnP WANPPPConnection:1 Service ISO/IEC 29341-8-20
UPnP WLANConfiguration:1 Service ISO/IEC 29341-8-21
UPNP Printer:1 Device ISO/IEC 29341-9-1
UPNP Scanner:1.0 Device ISO/IEC 29341-9-2
UPnP ExternalActivity:1 Service ISO/IEC 29341-9-10
UPNP Feeder:1.0 Service ISO/IEC 29341-9-11
UPnP PrintBasic:1 Service ISO/IEC 29341-9-12
UPNP Scan:1 Service ISO/IEC 29341-9-13
UPNP QoS Architecture:1.0 ISO/IEC 29341-10-1
UPNP QosDevice:1 Service ISO/IEC 29341-10-10
UPNnP QosManager:1 Service ISO/IEC 29341-10-11
UPNP QosPolicyHolder:1 Service ISO/IEC 29341-10-12
UPNP QoS Architecture:2 ISO/IEC 29341-11-1

UPnP QOS v2 Schema Files ISO/IEC 29341-11-2
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UPnP Document Title

UPnP QosDevice:2 Service

UPNnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUlClientDevice:1 Device
UPnP RemoteUIServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPNP DeviceSecurity:1 Service

UPNP SecurityConsole:1 Service

ISO/IEC 29341 Part

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

ISO/IEC 29341-12-2

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

@%

N
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1 Overview and Scope

1.1 Introduction

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

This service-type enables modeling of streaming capabilities of A/V devices, and binding of those capabilities
between devices. Each device that is able to send or receive a stream according to the UPnP AV Architecture will
have 1 instance of the ConnectionManager service. This service provides a mechanism for control points to:

1. Perform capability matching between source/server devices and sink/renderer devices,

2. Find information about currently ongoing transfers in the network,

making connections. The term ‘stream’ used in this service template refe
transfer.

1.2 Notation

e In this document, features are descrip€d as Reg

The key words “MUST,” “MUST NO
“SHOULD NOT,” “RECOMMEND
interpreted as described in [RFC 2119].

PROHIBITED —
REQUIRED.

CONDIT@
condition iSYi€t,

Words that are~¢mphasized 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 between
the two objects separated by the double colon. This delimiter is used in multiple contexts, for example:
Service::Action(), Action()::Argument, parentProperty::childProperty.

1.21 Data Types

This specification uses data type definitions from two different sources. The UPnP Device Architecture defined
data types are used to define state variable and action argument data types [DEVICE]. The XML Schema
namespace is used to define property data types [ XML SCHEMA-2].

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

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

1.2.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings that MUST be independently
identifiable and extractable for other processing. This requires the definition of appropriate substring delimiters
and an escaping mechanism so that these delimiters can also appear as ordinary characters inthe string and/or its
independent substrings. This document uses embedded strings in two contexts — Comma Separated Value (CSV)
lists (see Section 1.3.1, “Comma Separated Value (CSV) Lists”) and property values i s@argh-critenia strings.
Escaping conventions use the backslash character, “\” (character code U+005C), a8t

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

(T2

b. Comma (“,”) is
1. represented as “\,” in individual substring entries in CSV.
2. not escaped in search strings
c. Double quote (“) is
1. notescaped in CSV lists
2. not escaped in search strings whe

“\5773

3. represented as in search string

1.23

1.2.3.1 Typo

Non-terminal s quendgs Of characters from the set of English upper and lower case
letters, the digits “0” thx e “-""). Character sequences between 'single quotes'
are terminal strings @ ST appeax literally in valid strings. Character sequences between (*comment

delimiters*

Semantics

1= 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 occur 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 character operands
inclusively.
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1.3 Derived Data Types

This section defines a derived data type that is represented as a string data type with special syntax. This
specification 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. The
XML Schema namespace is used to define property xsd:string data types. The following definition applies to
both string data types.

1.3.1 Comma Separated Value (CSV) Lists

The UPnP AV services use state variables, action arguments and properties that represent lists — or one-
dimensional arrays — of values. The UPnP Device Architecture, Version 1.0 [DEVICE], does not provide for
either an array type or a list type, so a list type is defined here. Lists MAY either be homogenequs (all values are

that variable type is represented as CSV (heterogeneous), and the variable de
information as to the expected sequence of values appearing in the ki

e  Alistis represented as a string type
properties).

e Commas separate values within a list.

e Boolean va
a subset of the def
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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
CSV (xsd:Boolean)

CSV (string) or “Smith\, Fred,Jones\, Davey”

CSV (xsd:string)

CSV (i4,string,ui2) “-29837, string with leading blanks,0” secand val

or CSV (xsd:int, ith leading

xsd:string,

xsd:unsignedShort) <\

CSV (i4) or “3,4” ﬁgal SWAWhite space

CSV (xsd:int) ot allpwed as part of
N\ }7 A [Nan integer value

CSV (string) or “ Q )\17& of 3 empty string

CSV (xsd:string) values

CSV (heterogeneous) | “Alice,Marketing,5,Suc,R&D,2 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.

]}N@cej i

S

MNamespaces in Standardized DCPs

ive use of XML namespaces. This allows separate DCPs, and even separate

CP, to be designed independently and still avoid name collisions when they share
XML documents. E me in an XML document belongs to exactly one namespace. In documents, XML
names appear in one of two forms: qualified or unqualified. An unqualified name (or no-colon-name) contains no
colon ( “:”) characters. An unqualified name belongs to the document’s default namespace. A qualified name is
two no-colon-names separated by one colon character. The no-colon-name before the colon is the qualified
name’s namespace prefix, the no-colon-name after the colon is the qualified name’s “local” name (meaning local
to the namespace identified by the namespace prefix). Similarly, the unqualified name is a local name in the
default namespace.

The formal name of a namespace is a URIL. The namespace prefix used in an XML document is nof 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.
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All AV object properties are represented in XML by element and attribute names, therefore, all property names
belong to an XML namespace.

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

specifications.
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