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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 3-11: Audio Video Device Control Protocol —
Connection Manager Service
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ISO

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commissian)
the specialized system for worldwide standardization. National bodies that are members of I13©-.or
participate in the development of International Standards. Their preparation is entrusted (o -tech
committees; any ISO and IEC member body interested in the subject dealt with may participate in
preparatory work. International governmental and non-governmental organizations liaising with 1SO and
also participate in this preparation.

In the field of information technology, ISO and IEC have established a joint technical ¢ommittee, ISO/IEC
1. Draft International Standards adopted by the joint technical committee are circulated to national bodie
voting. Publication as an International Standard requires approval by at least(5)% of the national bo
casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters ‘éxpress, as nearly as possibldg,

international consensus of opinion on the relevant subjects since each technical committee has representa
from all interested IEC and ISO member bodies.

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

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

ISO and IEC provide no marking procedufé to indicate their approval and cannot be rendered responsibl
any equipment declared to be in conformity with an ISO/IEC publication.

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

No liability shall attach to AE€>or ISO or its directors, employees, servants or agents including indivi
experts and members of their technical committees and IEC or ISO member bodies for any personal in
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (incly|
legal fees) and expenSes ‘arising out of the publication of, use of, or reliance upon, this ISO/IEC publicatig
any other IEC, ISQ.ar ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publication
indispensablé_for the correct application of this publication.

and ISO\draw attention to the fact that it is claimed that compliance with this document may involve the ug
nts as§ indicated below.
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and”lEC take no position concerning the evidence, validity and scope of the putative patent rights. The hol

Hers

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 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 /
10/783 524 /US

Information may be obtained from:

Phili

Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

ps International B.V. has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

us;

NXH

Info

Philips Tniernational B.V has informed. — TP&S
High Tech campus, building 44 3A21
NL — 5656 Eindhoven

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

High Tech campus 60
NL — 5656 AG Eindhoven
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Matgushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted paten
Infofmation may be obtained from:

Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku

JP — Osaka 540-6139
Hewllett Packard Company has informed IEC and ISO that if_has patent applications or granted patents as ligted
belgw:

5 956 487 / US; 6 170 007 / US; 6 139 177 /US; 6 529 936 / US; 6 470 339/ US; 6 571 388 / US; 6

466 / US
Infofmation may be obtained from:

Hewlett Packard Company

1501 Page Mill Road

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

Digital MediarBusiness, Samsung Electronics Co. Ltd.

416 Maetan-3*Bong, Yeongtang-Gu,

KR — Suwon City 443-742
Atteption is drawn to the possibility that some of the elements of this document may be the subject of patent ri
othgr than.those identified above. IEC and ISO shall not be held responsible for identifying any or all such pg
rights.
ISO II:f‘ ’)n’!A'I 2 11 Wars—BFeP- ar d b\’; IIDnD Impl st n# S {‘rw-p v-nf A nnrl nrd p# A unr‘ r Hn DI\C prnnnrl -
joint technical committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodles 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

ISO/IEC 29341 Part
ISO/IEC 29341-1

UPNP Basic:1 Device

UPNP AV Architecture: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
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

UPnNP DigitalSecurityCamera:1 Device

UPNP DigitalSecurityCameraMotionlmage:1 Service

UPnNP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPnP 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_SetpointSchedulei Service
UPnP TemperatureSensor: 1¢(Séervice

UPnP TemperatureSetpoinit:1 Service
UPnP HVAC_UserOperatingMode:1 Service
UPnP BinaryLight:1 Device

UPNnP DimmableLight:1 Device

UPNnP Dimming:4.Service

UPNP SwitchPower:1 Service

UPNP InternetGatewayDevice:1 Device
UPnP{ANDevice:1 Device

UPnP WANDevice:1 Device
UPnP“WANConnectionDevice:1 Device
UPNRP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPNP Layer3Forwarding:1 Service

UPnP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlnterfaceConfig:1 Service

LURRPR VAVANNDSL L inkCanfin-1 Saonica

ISO/IEC 29341-2
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 29341:4-4
ISO/IEC 29341+4-10
ISO/IEC29341-4-11
ISO/IEC29341-4-12
ISOMEC29341-4-13
ISOHEC 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

ISOUEC 20241 .8 .16

J
UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnNP 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
UPNnP QosManager:1 Service
UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2
UPnP QOS v2 Schema Files

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
ISO/IEC 29341-11-2



https://iecnorm.com/api/?name=b34b600d834bf0d27ca0ffc089d77d5a

29341-3-11 © ISO/IEC:2008(E) -7-

UPnP Document Title

UPnP QosDevice:2 Service

UPNnP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIClientDevice: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
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Overview and Scope

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 device model
[ref to dev model] will have 1 instance of the ConnectionManager service. This service provides a mechanism for

con

The
sucl

The

rol points to:

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

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

3. Setup and teardown connections between devices (when required by the streaming protocol).

ConnectionManager service is generic enough to properly abstract different kinds ofistreaming mechani
) as HTTP-based streaming, RTSP/RTP-based and 1394-based streaming.

ConnectionManager enables control points to abstract from physical media- int€rconnect technology W

maling connections. The term ‘stream’ used in this service template refers to”both analog and digital

tran|

1.1
Thi

sfer.

. External dependencies

standard references the following external documents:

e Hypertext Connection Protocol — HTTP/1.1 (httpi/www.ietf.org/rfc/rfc2616.txt)

e  MIME (Multipurpose Internet Mail Extensions)-(http://www.ietf.org/rfc/rfc1341.txt)

e Real Time Streaming Protocol (RTSP) (http://www.ietf.org/rfc/rfc2326.txt)

e Realtime Transport Protocol (RTP). (http://www.ietf.org/rfc/rfc1889.txt)

e [EC 61883 Consumer Audio/Video Equipment — Digital Interface - Part 1 to 5 (http:/www.iec.ch/).

e [EC-PAS 61883 Consumer-Atdio/Video Equipment — Digital Interface - Part 6 (http://www.iec.ch/)

bms,

hen
data
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2. Service Modeling Definitions

2.1. ServiceType

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

urn:schemas-upnp-org:service:ConnectionManager:1

Variable Name . Allowed Value Default
Value

SoufceProtocollnfo string CSV? (string)

SinkProtocollnfo R string CSV (string)

CurfentConnectionIDs R string CSV (ui4)

A ARG TYPE ConnectionStat | R string “OK”, n/a n/a

us “ContentFormatNismatch”,
“InsufficientBandwidth”,
“UnreliableChannel”,
“Unknewn”

A ARG TYPE ConnectionMan | R string n/a n/a

agel

A ARG TYPE Direction R string “Output”, n/a n/a
“Input”

A ARG TYPE Protocollnfo R string n/a n/a

A ARG TYPE ConnectionlD R 4 n/a n/a

A ARG TYPE AVTransportID .| R i4 n/a n/a

A ARG TYPE RcsID R 4 n/a n/a

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

2.2.1. SourceProtocolinfo

Thig variable contains a comma-separated list of information on protocols this ConnectionManager supports for
“soyrcing” (sending) data, in its current state. Besides the traditional notion of the term ‘protocol’, the protdcol-
relajed ipformation provided by the connection also contains other information such as supported corftent
formats, See the Theory of Operation (Section 2.5.2) for a general discussion on the notion of protocol info.|See
the table in Section 2.5.2 for specific allowed values for this state variable

2.2.2. SinkProtocolinfo

This variable contains a comma-separated list of information on protocols this ConnectionManager supports for
“sinking” (receiving) data, in its current state. The format and allowed value list are the same as for the
SourceProtocolInfo state variable.

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.
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2.2.3. CurrentConnectioniDs

Comma-separated list of references to current active Connections. This list may change without explicit actions
invoked by Control points, for example, by out-of-band cleanup or termination of finished connections.

If optional action PrepareForConnection is not implemented then this state variable should be set to “0”.

2.2.4. A ARG_TYPE_ConnectionStatus

The current status of the Connection referred to by variable A' ARG TYPE ConnectionID. This status may
change dynamically due to changes in the network.

2.2.5. A_ARG_TYPE_ConnectionManager

Thi
acti

desq

2.2

Thi
Prej

2.2

Thi
Prej

2.2

Thi
Prej

2.2

Thi
Prej
assq

2.2

Thi
Prej
sery

state variable is introduced to provide type information for the “PeerConnectionManager” parametd

ription can be obtained by using the serviceld part of the reference.

.6. A_ARG_TYPE_Direction

state variable is introduced to provide type information for the\Direction” parameter in ad
areForConnection.

.7. A_ ARG_TYPE_Protocolinfo

areForConnection and GetCurrentConnectionInfo.

.8. A_ARG_TYPE_ConnectionlD

state variable is introduced to provide type information for the “Connection]D” parameter in acti
areForConnection, ConnectionComplete @nd GetCurrentConnectionInfo.

9. A ARG_TYPE_AVTransportiD

state variable is introduced to provide type information for the “AVTransportID” parameter in acti
areForConnection and GetCurrentConnectionInfo. It identifies a logical instance of the AVTransport ser
ciated with a Connection See [ref to Device Model] for more information.

10.A_ARG\TYPE_RcsID

state varidble is introduced to provide type information for the “RcsID” parameter in acti

ice asSoeiated with a Connection. See [ref to Device Model] for more information.

(E)

r in

ns PrepareForConnection and GetCurrentConnectionInfo. A ConnectionManager reference takes the forjn of
a UPN/Service-Id pair (the slash is the delimiter). A control point can use UPnP discovery(SSDP) to obt3
ConnectionManager’s description document from the UDN. Subsequently, the ConnectionManager’s ser

ina
ice

tion

state variable is introduced to provide type information for the “Protocol” parameter in actions

ons:

ons:
vice

ons:

areForConnection and GetCurrentConnectionInfo. It identifies a logical instance of the Rendering Comtrol
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2.3. Eventing and Moderation

Table 2: Event Moderation

Variable Name

Evented

Moderated

Event

Max Event
Rate’

Logical
Combination

Min Delta
per Event?

SourceProtocollnfo Yes No n/a n/a n/a
SinkProtocollnfo Yes No n/a n/a n/a
CurfentConnectionlDs Yes No n/a n/a n/a

"Ddtermined by N, where Rate = (Event)/(N secs).

2 (N)) * (allowedValueRange Step).

2.4. Actions

Imnpediately following this table is detailed information about these actions, including short descriptions of
ns, the effects of the actions on state variables, and error codes defined by the actions.

acti

Table 3: Actions

Name
GdtProtocollnfo

Req. or Opt. "

R

Pr¢pareForConnection

CdnnectionComplete

GdtCurrentConnectionIDs

GdtCurrentConnectionInfo

~l 7| OO

'R

2.4.1. GetProtocolinfo

Retyirns the protocol-related info thatythis ConnectionManager supports in its current state, as a comma-sepa

list pf strings according to Tabl¢ 2;

2.4]1.1. Arguments

= Required, O = Optional, X = Non-standard:

Table 4: Arguments for GetProtocollnfo

Argument Direction relatedStateVariable
Soufce OouT SourceProtocollnfo
Sink OUT SinkProtocollnfo

2.4.1.2. Dependency on State (if any)

2.4.1.3. Effect on State (if any)

2.4.1.4. Errors

None.

the

rate


https://iecnorm.com/api/?name=b34b600d834bf0d27ca0ffc089d77d5a

—12- 29341-3-11 © ISO/IEC:2008(E)

2.4.2. PrepareForConnection

This action is used to allow the device to prepare itself to connect to the network for the purposes of sending or
receiving media content (e.g. a video stream). The RemoteProtocollnfo parameter identifies the protocol,
network, and format that should be used to transfer the content. Its value corresponds to one of the Protocollnfo
entries returned by the GetProtocollnfo() action from the remote device. If the remote device does not
implement GetProtocolInfo(), then the RemoteProtocollnfo parameter should be set to one of the Protocollnfo
entries returned by the GetProtocolInfo() action on the local device.

2.4.2.1. Arguments

Table 5: Arguments for PrepareForConnection

Direction relatedStateVariable

RenpoteProtocollnfo IN A ARG _TYPE ,Protocol
Info

PeefConnectionManager IN A ARG (TYPE Connect
ionManager

PeefConnectionID IN A. ARG _TYPE Connect
ionID

Dirgction IN A ARG TYPE Directio
n

ComnectionID OuUT A ARG TYPE Connect
ionID

AVTransportID OUT A ARG TYPE AVTran
sportID

Res[D ouT A ARG _TYPE_RcsID

2.42.2. Dependency on State (if any)

2.4)2.3. Effect on State (if any)

Prepares the device to stream‘\content to or from the specified peer ConnectionManager, according to| the
spedified direction and protocol information. The PeerConnectionManager identifies the ConnectionManpger
service on the other sideyof the connection. The PeerConnectionID identifies the specific connection on [that
ComnectionManager seryice. This information allows a control point to “link” a connection on device A tq the
corfiesponding connection on device B, via action GetCurrentConnectionInfo. If the PeerConnectionID is| not
known by a cofitrol point (e.g., this is the first of the two PrepareForConnection actions, or the peer deyvice
doegn’t implément PrepareForConnection) then this value should be set to reserved value ‘-1°.

Retyirns @ locally unique ID for the established Connection (ConnectionlD parameter), and adds that ID to $tate
varipbl€ CurrentConnectionIDs. This ID might be used by a control point to manually terminate the establighed
Connection througn (optional) action ConnectionComplcte. It can also be used 1o reticve information associated

with the Connection via action GetCurrentConnectionInfo. Value -1 is reserved, and should not be returned.

Optionally returns a virtual instance ID of a local AVTransport service (AVTransportlD parameter). This ID
should be passed as an input parameter to the local AVTransport service action invocations. If the returned ID is
—1 (reserved value), then there is no AVTransport service on this device that can be used to control the
established connection. This is dependent on the ‘push’ or ‘pull” nature of the streaming protocol.

Optionally returns a virtual instance ID of a local RenderingControl service (RcsID parameter). This ID should
be passed as an input parameter to the local RenderingControl service action invocations. If the returned ID is —1
(reserved value), then there is no RenderingControl service on this device, for example, because the device is a
source device (MediaServer) rather than a sink device (MediaRenderer).

Due to local restrictions on the device running the ConnectionManager, variable “Protocollnfo’ may change (e.g.,
certain physical ports on the device are not available anymore for new connections) as a result of this action.
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2.4.2.4. Errors

errorCode @ errorDescription | Description

402 Invalid Args One of following: not enough IN arguments, too many IN
arguments, no IN argument by that name, one or more IN
arguments are of the wrong data type. See also the UPnP Device
Architecture.

707 Not in network The connection cannot be established Dbecause the
ConnectionManagers are not part of the same physical network.

701 Incompatible The connection cannot be established because the protocol info

protocol info parameter is incompatible.

70p Incompatible The connection cannot be established because the directions ofthe

directions involved ConnectionManagers (source/sink) are incompatible¢.

708 Insufficient The connection cannot be established because there are

network resources insufficient network resources (bandwidth, channels, &tey).

0@ Local restrictions The connection cannot be established because oftlocal restrictions
in the device. This might happen, for example, when physical
resources on the device are already in use by other connections.

70p Access denied The connection cannot be established be¢ause the client is not
permitted to access the specified ConiiectionManager.

2.4.3. ConnectionComplete

A ¢ontrol point should call the ConnectionComplete ~action for all connections that it created
PrepareForConnection to ensure that all resources associated with the connection are freed up. In additio
ComnectionManager may implemented ‘automatic’ or&‘antonomous’ closing of connections, in a protocol
vendlor-specfic way, see Annex A for details.

2.413.1. Arguments

Table 6: Arguments for ConnectionComplete

Direction relatedStateVariable
ComnectionID IN A ARG TYPE Connect
ionID
2.413.2. Dependency-on State (if any)

2.4,

Remove( the connection referenced by parameter Connection]D by modifying state vari

Cur]

3.3. Effect on State (if any)

refitConnectionIDs, and (if necessary) perform any protocol-specific cleanup actions such as reled

via
n, a
and

pble
King

netv

1 Q ] A £ - 1 bl
UIK TTSUUITTS. STUUICU AIHITA TUL PTUTUCUT SPUUITITS.

Due to local restrictions on the device running the ConnectionManager, variables “SourceProtocollnfo’ and
“SinkProtocollnfo’ may change (e.g., certain physical ports on the device are freed up for new connections).

2.4.

3.4. Errors

errorCode | errorDescription Description

402 Invalid Args One of following: not enough IN arguments, too many IN

arguments, no IN argument by that name, one or more IN
arguments are of the wrong data type. See also the UPnP Device
Architecture.

70

6 Invalid connection | The connection reference argument does not refer to a valid
reference connection established by this service.
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2.4.4. GetCurrentConnectionlDs

Returns a comma-separated list of ConnectionIDs of currently ongoing Connections. A ConnectionID can be
used to manually terminate a Connection via action ConnectionComplete, or to retrieve additional information
about the ongoing Connection via action GetCurrentConnectionInfo.

2.4.4.1. Arguments

Taljle 7: Arguments for GetCurrentConnectionlDs

Argument Direction relatedStateVariable
ConnectionIDs OouT CurrentConnectionlDs

2.444.2. Dependency on State (if any)
2.44.3. Effect on State (if any)

2.44.4. Errors

Norfe.

2.4.5. GetCurrentConnectioninfo

Retyrns associated information of the connection referred to by the ‘ConnectionID’ parameter. |The
‘AV[TransportID’ and ‘PeerConnectionManager’ parameters may be NULL (empty string) in cases wherq the
conpection has been setup completely out of band, e.gz,not involving a PrepareForConnection action.

If dptional action PrepareForConnection is not implemented then (limited) connection information can be
retrieved for ConnectionID 0. The device should'return all known information:

e RcsID should be 0 or -1

e  AVTransportID should be 0vor —1
e Protocollnfo should contain accurate information if it is known, other it should be NULL (empty stripg)
e PeerConnectionManager should be NULL (empty string)
e  PeerConnectionlD should be —1

e Directionishould be Input or Output

e  Statgs should be OK or Unknown
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2.4.5.1. Arguments

Table 8: Arguments for GetCurrentConnectioninfo

Argument Direction relatedStateVariable

ConnectionlD IN A ARG TYPE ConnectionlD

ResID OuUT A_ARG_TYPE RecsID

AV fFranspertD U+ A—ARG—TYPE—ANVTFranspordD

Profocollnfo OuUT A ARG TYPE Protocollnfo

PeefConnectionManager ouT A ARG TYPE ConnectionManag
er

PeefConnectionID OuT A ARG TYPE-ConnectionID

Dirgction ouT A _ARG{IYPE Direction

Statpis OuT AARG TYPE ConnectionStatus

2.445.2. Dependency on State (if any)
2.445.3. Effect on State (if any)

2.445.4. Errors

rorCode | errorDescription Description

40p Invalid Args One of following: not enough IN arguments, too many IN
arguments, no IN argument by that name, one or more IN
arguments are of the wrong data type. See also the UPnP Device
Architecture.

70p Invalid—~connection | The connection reference argument does not refer to a valid
refer€nce connection established by this service.
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2.4.6. 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 9: Common Error Codes

errorCode | errorDescription Description

401 Invalid Action See UPnP Device Architecture section on Control.

402 Invalid Args See UPnP Device Architecture section on Control.

4()I+ Tvatid-Var Scec UPTP-Device ATCHITECIUIT SeCtion o CONtrot.

50[1 Action Failed See UPnP Device Architecture section on Control.

60P-699 TBD Common action errors. Defined by UPnP Forum Techmical
Committee.

70[1-799 Common action errors defined by the UPnP Forfum working
committees.

80P-899 TBD (Specified by UPnP vendor.)
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2.5. Theory of Operation

2.5.1. Purpose

The

purpose of the ConnectionManager is to enable control points to:

1. perform capability matching between source/server devices and sink/renderer device. This involves

both:

a. content-format matching (e.g., mp3 — mp3)

2.5

Wh
cert
of t

b. transport (streaming) protocol matching (e.g., http — http)
2. find information about currently ongoing streams in the network, e.g.
a. find the source device sending content to a given renderer device
b. find the renderer devices served by a given source device or content resource
c. find all streams going on in the network

3. setup and teardown connections between devices (when required by the stréaming protocol)

.2. Protocolinfo Concept

le the UPnP Device Architecture describes, and prescribes, many,aspects of devices that are required f
hin level of interoperability, it does not describe anything related‘to ‘streaming between devices. The pur]
ne ConnectionManager service is to make these aspects of devices explicit, so that control points are ab

malde intelligent choices, present intelligent user interfaces;~and initiate (and terminate) streams bety

con
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the
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139
curt]
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rolled devices via UPnP actions. While the actual stream ‘0f the data ‘packets’ occurs outside of a U}
hed protocol such as SOAP, SOAP is used to initiate (and terminate) the stream.

ConnectionManager service defines the notion of$Protocol Info” as information needed by a control poi
r to determine (a certain level of) compatibility, between the streaming mechanisms of two UPnP contr(
ces. For example, it contains the transportsprotocols supported by a device, for input or output, as we
r information such as the content formiats (encodings) that can be sent, or received, via the trans
ocols. Note that, while UPnP prescribes the use of HTTP for controlling devices via SOAP, it does

reqllire HTTP to be used for all kinds  (Audio and Video) streaming in a UPnP network.

e context of this document, the.term “protocol info” is used to describe as a string formatted as:
<protocol>’:" <network>’:’<contentFormat>’:’<additionalInfo>

re each of the 4 elements may be a “*°. Control points can match protocol info by (protocol independ
g comparison opérations on the <protocol>, <network> and <contentFormat> elements, taking into acc
**” wildcard which ‘matches’ with anything. The <additionallnfo> part does not need to match bet
ce and sinkJts purpose is to convey any additional information needed to set up the out of band stream (
4 addresses).” The table below summarizes how the protocol info strings are defined for the protg
ently -Standardized by the ConnectionManager service, as well as for vendor-defined protocols. Sed
ex/A'provides a more detailed explanation per protocol.
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Table 10: Defined Protocol Info for ConnectionManager:1

Network

Content Format

Additional Info

Reference

http-get Not needed (use ‘*’), | MIME-type. Not needed, use “*”. Section A.1
since all  devices
supporting http  are
part of the same IP
network.
rtsprrep—ude NotTeeded(use ), T Name of RTPpaytoad T Notmeeded; use— SectiomA.2
since all  devices | type.
supporting rtsp are part
of the same IP
network.
intefnal IP address of the | Vendor-defined, may | Vendor-defined; .may | Section |A.3
device hosting the | be “*’. be “*°.
ConnectionManager.
iece[l883 GUID of the 1394 bus’ | Name standardized by | GUID"and PCR index | Section A.4
Isochronous Resource | IEC61883. of.the 1394 device.
Manager.
«regfistered Vendor-defined, may | Vendor-defined, may_{/Vendor-defined, may | Section A.5
ICANN domain | pe *’, be <. be *’.
name of
vendpr »

2.5.3. Typical Control Point Operations

Thi

2.583.1. Establishing a new Connection

Thel|process for establishing a streaming €onnection involves:

1. finding ConnectionManager services via SSDP,

section briefly outlines some typical control pointoperations on a ConnectionManager service.

2. determining compatibility between a source (sending) and a sink (receiving) device,
3. when implemented, ealling the PrepareForConnection action on both source and sink devices,

4. when implemented, calling the ConnectionComplete action on both source and sink devices (aftet
user is dorie. with the connection).

the

Becpuse a number of these steps are better described in a larger context involving specific device types and dther

serviices as well; we refer to the ‘AV Framework’ document [ref to device model] for more information.

2.53.2" Dealing with ongoing Connections

A number of interesting scenarios require a control point to find information about all currently ongoing
connections in the network, including those that it did not establish itself. This is supported by the
ConnectionManager as follows. Each connection explicitly established by any control point in the network is
identified by a ‘connection Id’ on both the source (sending) device and the sink (receiving) device. State variable
‘CurrentConnectionIDs’ holds a comma-separated list of these Ids. Given an Id, a control point can call
GetConnectionInfo to obtain:

e The protocol info of the connection. This includes the streaming protocol and the content format.

e The ‘other end’ of the connection, expressed as a UDN/Serviceld pair. Using the UDN, a control point
can use SSDP to find the device description of the other UPnP device involved in the connection. This
way, a control point can find out, for example, that turning off a particular source device is going to
affect 1 or more sink devices.

e The connection status.
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e  The AVTransportID of the connection, which indicates the AVTransport service instance controlling the
playback and recording though the connection. This service can be used for many purposes, for example
to:

o subscribe to events in order to monitor the transport state

o actually change the transport state, e.g., stopping or pausing an existing stream

o obtain a URI reference to the content resource current flowing through the connection
o obtain any meta data embedded in the content resource flowing through the connection.

See the AVTransport service description for more details.

e The ResID of the connection, which indicates the RenderingControl service instance controlling] the
rendering properties of the content. This can be used, for example, to implement a ‘mute all\stregms
function in a control point.

2.5.4. Relation to Devices without ConnectionManagers

In spme cases, it is desirable to establish a stream connection between devices whereroné device implements a
UPy{P ConnectionManager service, and the other device doesn't implement this service or isn't even a U'R’nP
device. In such cases, a control point can only call PrepareForConnection and £onnectionComplete actionf on
first| device. The 'PeerConnectionManager' input parameter to PrepareForCounneetion is defined as the UDIN of
the [connecting UPnP device followed by a slash (/') and the seryicesn1D of the connecting devjce's
ConnectionManager service. In case the connecting UPnP device has no-ConnectionManager service, the service
ID part of the parameter is left blank. In case the connecting deviee”is no UPnP device (e.g., an Intgrnet
streaming server), the whole PeerConnectionManager parameter is 1€ft blank.
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3. XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</majors>
<minor>0</minors>
</specVersions>
<actionList>
<action>
namexCGetDrotocolInfoc/name
<argumentList>
<argument >
<names>Source</names>
<directionsout</directions>
<rglatedStateVariable>SourceProtocolInfo</relatedStateVariables>
</argument >
<argument >
<name>Sink</name>
<directions>out</direction>
<r@latedStateVariable>SinkProtocolInfo</relatedStateVariable>
</argument >
</argumentList>
</actions>
<action>
<name>PrepareForConnection</name>
<argumentList>
<argument >
<names>RemoteProtocol Info</names>
<direction>in</direction>
<rg¢latedStateVariable>A ARG TYPE Proto¢olInfo</relatedStatevVariables
</argument >
<argument >
<name>PeerConnectionManager</name>
<direction>in</direction>
<r¢latedStateVariable>A ARG TYPE ConnectionManager</relatedStateVariablesx
</argument >
<argument >
<name>PeerConnectionID</names>
<dixection>in</direction>
<rg¢latedStateVariable>X ARG TYPE ConnectionID</relatedStateVariables
</axgument >

<argument >
<namesDirection</names>
<direction>in</direction>
<rglatedStatevVariable>A ARG TYPE Direction</relatedStateVariablex>
</argument >
<argument >
<name>ConnectionID</name>

direction ute/divrection
<relatedStateVariable>A ARG TYPE ConnectionID</relatedStateVariables
</argument >
<argument >
<name>AVTransportID</name>
<directions>out</direction>
<relatedStateVariable>A ARG TYPE AVTransportID</relatedStateVariable>
</argument >
<argument >
<name>RcsID</name>
<directions>out</direction>
<relatedStateVariable>A ARG TYPE RcsID</relatedStateVariable>
</argument >
</argumentList>
</action>
<action>
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<name>ConnectionComplete</name>
<argumentList>
<argument >
<name>ConnectionID</name>
<direction>in</direction>
<relatedStateVariable>A ARG TYPE ConnectionID</relatedStateVariables
</argument >
</argumentList>
</action>
<action>
<name>GetCurrentConnectionIDs</name>
<argumentlList>
<argument >
<name>ConnectionIDs</name>
<directionsout</directions>
<rglatedStateVariable>CurrentConnectionIDs</relatedStateVariables>
</argument >
</argumentList>
</action>
<action>
<name>GetCurrentConnectionInfo</name>
<argumentList>
<argument >
<name>ConnectionID</name>
<direction>in</direction>
<rg¢latedStateVariable>A ARG TYPE ConnectionID</r€latedStateVariables>
</argument >
<argument >
<name>RcsID</name>
<directions>out</direction>
<r¢latedStateVariable>A ARG TYPE RcsID</relatedStateVariables>
</argument >
<argument >
<name>AVTransportID</name>
<directions>out</direction>
<r¢latedStateVariable>A ARG TYPELAVTransportID</relatedStateVariable>
</argument >
<argument >
<name>ProtocolInfo</name>
<direction>out</direction>
<rg¢latedStateVariable>AMARG TYPE ProtocolInfo</relatedStateVariables
</argument >
<argument >
<name>PeerConnectionManager</name>
<directions>out</direction>
<r¢latedStateVariable>A ARG TYPE ConnectionManager</relatedStateVariablesx
</argument >
<argument >
<names>PeerConnectionID</names>
<directions>out</direction>
<rglatedStateVariable>A ARG TYPE ConnectionID</relatedStateVariables
/argument >
<argument >
<names>Direction</names>
<directions>out</direction>
<relatedStateVariable>A ARG TYPE Direction</relatedStateVariablex>
</argument >
<argument >
<names>Status</name>
<directions>out</direction>
<relatedStateVariable>A ARG TYPE ConnectionStatus</relatedStateVariable>
</argument >
</argumentList>
</action>
</actionList>
<serviceStateTable>
<stateVariable sendEvents="yes">
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<names>SourceProtocolInfo</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="yes">
<name>SinkProtocolInfo</names
<dataType>string</dataType>

</stateVariables>

<stateVariable sendEvents="yes">
<name>CurrentConnectionIDs</name>
<dataType>string</dataType>

</stateVariable>

<stateVariable sendEvents="no'">

</ 4

<name>A ARG TYPE ConnectionStatus</names
<dataType>string</dataType>
<allowedValueList>
<allowedValue>0OK</allowedValues>
<allowedValues>ContentFormatMismatch</allowedValueés
<allowedValues>InsufficientBandwidth</allowedValué>
<allowedValues>UnreliableChannel</allowedValues
<allowedValues>Unknown</allowedvValues>
</allowedValueList>
</stateVariables>
<stateVariable sendEvents="no">
<name>A ARG TYPE ConnectionManager</name>
<dataType>string</dataType>
</stateVariables>
<stateVariable sendEvents="no">
<name>A ARG TYPE Direction</name>
<dataType>string</dataType>
<allowedValueList>
<allowedValue>Input</allowedvalues>
<allowedValue>Output</allowedvValue>
</allowedValueList>
</stateVariables>
<stateVariable sendEvents=%"no">
<name>A ARG TYPE ProetocolInfo</namex>
<dataType>string</ddtaType>
</stateVariables>
<stateVariable sendEvents="no">
<name>A ARG AYPE ConnectionID</name>
<dataType>14</dataType>
</stateVariable>
<stateVariable sendEvents="no">
<namesA' ARG TYPE AVTransportID</names>
<dataTlype>id4</dataType>
</stateVariables>
<stateVariable sendEvents="no">
<name>A ARG TYPE RcsID</names
<dataType>id4</dataType>
</stateVariables>
£¢/sérviceStateTables>
cpd>
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4. Test

No semantics tests have been defined for this service.
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