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The master copy of this document is held in electronic format on the Parlay website at http://www.parlay.org.

0.2 Specification Status

This contribution document is at version 0.1 and is a part of the working group documents that will be contributed to release 3.0 of the Parlay X Specifications. 

0.3 Contact Information

Contact information for the Parlay Group can be found on the Parlay website at http://www.parlay.org.

All product names mentioned within this specification are the trademarks of their respective owners.

0.4 Template Information

This contribution is based on the Parlay X 3.0 contribution template, version 0.1, dated 9/9/05

1 Purpose of this document 

This document is an input contribution that addresses streaming.

1.1 Brief Specification Overview
The figure below shows streaming content delivered to mobile terminals, but is not restricted to any particular terminal type. The content is either on a location accessible over the Internet, or stored locally on a operators domain or the content providers domain. The access to the content is done through a smart router controlling the stream towards the terminal. Transcoding of a stream is a optional feature, that could allow users to switch between different terminal and networks, while consuming content from a streaming source.
[image: image1.jpg]



1.2 Rationale

Commercial & Technical Rationale

Streaming is a new type of content that is requested by end-users. Today also the most of the terminal vendors are adding streaming capabilities to their handsets, and video calls are becoming widespread among the end-users. 

There are content providers offering streaming services today, yet no unified standards for this exist currently.

Relationship to Similar or Supplanted Specifications

The specification is influenced by the Parlay X 2 Web Services; Part 5: Multimedia Messaging (http://www.parlay.org/en/specifications/docs/es_20239105v010101p.zip), where we have copied the notification management part, and added the streaming specific parts, like start, stop, cancel and pause of a given stream. 

Terminal capabilities have been copied from section 11.2 TpTerminalCapabilities in the Open Service Access (OSA); Application Programming Interface (API); Part 7: Terminal Capabilities SCF (http://parlay.org/imwp/idms/popups/pop_download.asp?ContentID=5826) document. 

Some information is taken from the Mobile Information Device Profile 2.0 (http://jcp.org/aboutJava/communityprocess/final/jsr118/), since this supports some media streaming capabilities. The MIDP 2.0 Media API is a directly compatible building block of the Mobile Media API (JSR-135) (http://jcp.org/en/jsr/detail?id=135) specification. 

3GPP relation: The 3GPP spec TS 26.233 (http://www.3gpp.org/ftp/Specs/2005-12/Rel-6/26_series/26233-600.zip) describes the transparent 3G packet-switched streaming services (3G PSS) on a general application level. The specification refers to RTSP for streaming control. While RTSP will not be visible on the API level, our scenarios include RTSP signals for clarity. 

2 References

Normative References

[1]
W3C Recommendation (2 May 2001): "XML Schema Part 2: Datatypes".

NOTE:
Available at http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/.

[2]
ETSI ES 202 391-1: "Open Service Access (OSA); Parlay X 2 Web Services; Part 1: Common" 
Informative References

[3]
TpTerminalCapabilities in the Open Service Access (OSA); Application Programming Interface (API); Part 7: Terminal Capabilities SCF 

NOTE:  Available at http://parlay.org/imwp/idms/popups/pop_download.asp?ContentID=5826 

[4]
MIDP 2.0 Media API is a directly compatible building block of the Mobile Media API (JSR-135) 

NOTE:  Available at http://jcp.org/en/jsr/detail?id=135 

[5]
3GPP specification TS 26.233
NOTE:  Available at http://www.3gpp.org/ftp/Specs/2005-12/Rel-6/26_series/26233-600.zip
3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ES 202 391-1 [2] apply.
3.2 Abbreviations

For the purposes of the present document, the abbreviations defined in ES 202 391-1 [2] and the following apply:
4 Detailed Service Description

The service provided to an end-user is consumption of streaming multi media. The end-user has a terminal that is able to request a media stream, either from a built-in player, or an installed application. The terminal can be any terminal with streaming media playing capabilities, and the service should allow a user to transfer between his terminals. 

· The basic scenario is where an individual is browsing the Internet and finds some interesting content that he/she wants to watch. The end-user is then either doing this through the operator’s portal or accesses the content provider’s site. In the first case, the request is then processed through the portal, and charged as the stream is set-up. In the second case, the content provider redirects the request to the operator, so that the terminal capabilities can be collected and charging is done, before the stream is started. 

· One scenario is an individual watching his favourite sports stream on his TV or PC at home, but he/she must leave the house of some reason, and still wants to continue the session on his mobile terminal. In that case he/she would transfer the ongoing session to the other terminal with other capabilities, since he already paid for the entire episode. 

· The other way is a similar case where an individual arrives at a destination with better viewing capabilities.

5 Namespaces

6 Sequence Diagrams

The following use case diagram defines the core functionality which should be supported by the MultimediaStreamingControl web service. These high level logical use cases will be supported by the defined API, but not necessarily on a one to one mapping basis.
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Figure 1
6.1 Sequence diagram for getting requests
Pattern: Pattern name

The following diagram illustrates the scenario where incoming stream requests are buffered at the operator. The content provider periodically retrieves streaming requests and handles them. The following diagram illustrates the scenario where incoming stream requests are buffered at the operator. The content provider periodically retrieves streaming requests and handles them.
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Figure 2
6.2 Sequence diagram for charging refund
Pattern: Pattern name

The following diagram illustrates the scenario where incoming stream requests are sent to the content provider when received by the operator. In this scenario the stream is cancelled before playing is completed and the content provider refunds an amount previously requested.
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6.3 Sequence diagram for trans-coding update
Pattern: Pattern name

The following diagram illustrates the scenario where the capabilities for a terminal or a network changes, for example due to handover between GRPS and 3G. The contents provider is notified about this change and can change for example transcoding of the stream.



6.4 Sequence diagram for controlling multiple stream
Pattern: Pattern name

The following diagram illustrates the scenario where the content provider pauses an ongoing stream and temporarily plays another stream, for example an advertisement. When the second stream ends the first original stream is continued. From the end users point of view this should be perceived as one uninterrupted stream.



6.5 Sequence diagram for redirecting a stream
Pattern: Pattern name

The following diagram illustrates the scenario where a stream is being redirected to another device due to a user request. The contents provider receives the request from the end-user and continues the stream to the new device.



6.6 Sequence diagram for MultiMedia Stream Control with Dynamic QoS
Pattern: Pattern name

The following sequence diagram provides an example of how an application could combine functionality from the MultiMediaStreamingControl API (this spsification) with the proposed Application Driven QoS (ADQ) contribution (C5-050621 to Parlay JWG, Boston Oct05) to provide guaranteed media stream delivery. 

Flow summary: 

1. ContentProvider receives a NotifyMediaStreamRequest which includes the content identifier, terminal capabilities and an estimated available bandwidth of the current network session. 

2. Based upon content requirements and current network bandwidth, the content provider may decide to provide a guaranteed QoS for content delivery by applying a temporary QoS session (addTemporaryQoSFeature on ADQ Web Service). 

3. The content provider will then continue to setup the media stream through the StartMediaStream operation, as for previous scenarios. 

4. At some point during the ongoing stream, the network / terminal capabilities change and the content provider is notified by the operator with the NotifySessionStatus operation. 

5. Based on the new session parameters (e.g. available bandwidth), the content provider may modify the guaranteed QoS parameters previously requested (modifyTemporaryQoSFeature). 

6. Upon stream completion, content provider will remove the previously requested QoS session (removeTemporaryQosFeature). 



7 XML Schema Data Type Definition

7.1 MediaStreamStatusEvent Structure
Set of event parameters communicated in the NotifyMediaStreamStatus request
	Element Name
	Element Type
	Optional?
	Description

	TBD  
	type#1  
	Yes/No 
	  

	
	
	
	

	
	
	
	


7.2 SessionStatusEvent Structure
Set of event parameters communicated in the NotifySessionStatus request
	Element Name
	Element Type
	Optional?
	Description

	TBD  
	type#1  
	Yes/No 
	  

	
	
	
	

	
	
	
	


7.3 MediaStreamRequest Structure
Data type used to capture attributes of a single media stream request.
	Element Name
	Element Type
	Optional?
	Description

	SubscriberID
	xsd:anyURI
	No 
	Identity of subscriber / end user making the request for content streaming                                                                                  

	ContentIdentifier 
	xsd:anyURI
	No 
	Identifier / Address of requested content item                                                                                                              

	SessionIdentifier 
	xsd:string
	No 
	Operator provided session identifier                                                                                                                        

	StreamTransfer
	xsd:boolean
	Yes
	States whether this request is a result of a stream transfer (e.g. transfer of existing stream from mobile device to a PC) or is a new media stream request.

	TerminalCapabilities
	TpTerminalCapabilities[0..unbounded]
	Yes
	Terminal capability description                                                                                                                             

	AvailableBandwidth  
	xsd:integer
	Yes
	Estimation of current available network bandwidth in bits per second                                                                                        


7.4 StreamControlAction Enumeration
Set of enumerated actions which may be applied to an ongoing multimedia stream.
	Enumeration value
	Description

	PAUSE  


	Pause ongoing stream             

	RESUME  

	Resume previously paused stream

	TERMINATE
	Terminate an active media stream


7.5 MediaStreamStatus Enumeration
Extensible list of Media Stream Status
	Enumeration value
	Description

	STARTED  


	Media stream started                                                                   

	COMPLETED  
	Media stream completed.                                                                  

	CANCELLED  
	Media stream cancelled by user                                                           

	INTERRUPTED
	Media stream interrupted. E.g. loss of network signal coverage, terminal loses power etc.


8 Web Service Interface Definition

8.1 Interface: MultiMediaStreamingControl
Interface description

8.1.1
Operation: StartMediaStream
The StartMediaStream operation is sent to the ParlayX server to specify how a stream should be handled by the operator. The information included is media server location, charging data and information about how to handle transcoding. The operation is sent as a response to either a previous received NotifyMediaStreamRequest or to streaming requests received in a GetStreamingRequests response.   
8.1.1.1
Input message: StartMediaStream Request
	Part Name
	Part Type
	Optional?
	Description

	SessionIdentifier
	xsd:string
	No
	Session identifier provided by the operator in the initial NotifyMediaStreamRequest or GetStreamingRequest operation              

	ContentLocation 
	xsd:anyURI
	No
	Location (URL) of content item to be delivered in streaming session                                                               

	ChargingInformation

	common:Charging
	Yes
	Optionally allows content provider to specify charging information to be applied to media stream                                  

	AllowNetworkTranscoding
	 xsd:Boolean
	Yes
	Allows a content provider to specify whether or not the network operator may apply further transcoding to the content media stream


8.1.1.2
Output message: StartMediaStream Response

	Part Name
	Part Type
	Optional?
	Description

	none
	none
	none
	none


8.1.1.3 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.2
Operation: GetStreamingRequests
Allows the content provider to poll for a list of pending streaming requests, rather than receiving dynamic notification (NotifyMediaStreamRequest). Returns a list of MediaStreamRequest structures.                                                                                                                                                                                                                                              
8.1.2.1
Input message: GetStreamingRequests Request

	Part Name
	Part Type
	Optional?
	Description

	ContentProviderID  
	xsd:string  
	No  
	Identifies content provider.


8.1.1.2
Output message: GetStreamingRequests Response

	Part Name
	Part Type
	Optional?
	Description

	StreamingRequests  
	MediaStreamRequest[0..unbounded]  
	No  
	List of pending MediaStreamRequests for Content Provider


8.1.1.4 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.3
Operation: ControlMediaStream
Allows content provider to control (start, stop, pause) an ongoing multimedia streaming session, as identified by the SessionIdentifier parameter. The actions allowed are as defined in the StreamControlAction enumeration.                                                                                                                                                                                                                  
8.1.1.1
Input message: ControlMediaStream Request

	Part Name
	Part Type
	Optional?
	Description

	sessionID  


	xsd:string  
	No  
	The session ID as provided by the initial RequestMediaStream request

	action    
	StreamControlAction
	No  
	Specifies action to be applied to active media stream.


8.1.1.2
Output message: Operation nameResponse

	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.1.1.5 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.4
Operation: GetMediaStreamStatus
Allows the content provider to request current status (e.g. whether a stream has started, completed etc) on a previously requested (StartMediaStream) multimedia stream (identified by the SessionIdentifier parameter). Returns the current status (as defined by the MediaStreamStatus enumeration) and any associated status parameters (e.g. StartTime, CompletionTime etc)( as defined by MediaStreamStatusEvent structure) where applicable.
8.1.4.1
Input message: RequestMediaStreamStatus Request

	Part Name
	Part Type
	Optional?
	Description

	SessionIdentifier
	xsd:string
	No
	Session identifier as provided in the initial RequestMediaStream request.


8.1.4.2
Output message: GetMediaStreamStatus Response
	Part Name
	Part Type
	Optional?
	Description

	Status
	MediaStreamStatus
	No
	Communicates status of ongoing media stream - E.g. STARTED, COMPLETED, CANCELLED, INTERRUPTED

	EventInformation
	MediaStreamStatusEvent
	No
	Will contain data specific to the Status parameter.


8.1.1.6 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.5
Operation: RefundEndUserCharges
Allows content provider to request that the operator apply a refund of charges to an end user account. For example, this could be as a result of a mediastream failing before completion due to loss of network connectivity etc (this would have been notified to the content provider through receipt of a NotifyMediaStreamStatus callback operation) Content provider will specify the refund amount within the ChargingInformation parameter.
8.1.5.1
Input message: RefundEndUserCharges Request
	Part Name
	Part Type
	Optional?
	Description

	SessionIdentifier
	xsd:string
	No
	Session identifier as provided in the initial RequestMediaStream request.

	ChargingInformation
	common:ChargingInformation
	No
	Specifies refund amount to be applied by operator to end user's account.


8.1.5.2
Output message: RefundEndUserCharges Response
	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.1.1.7 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.6
Operation: StartStreamingNotification
Initial event registration operation which allows content provider's application to subscribe to receive event notifications from the web service relating to newly requested (i.e. NotifyMediaStreamRequest) and ongoing multimedia streams (e.g. NotifyMediaStreamStatus). Content provider will provide a call-back address and correlator string (which may subsequently be used to cancel notifications) within the reference parameter. 

NOTE: Refer to discussion page relating to further work required on the event registration / notification model. Currently it is assumed that this operation will setup event triggers on all available events, but this may not be desirable longer term. 
8.1.6.1
Input message: StartStreamingNotification Request
	Part Name
	Part Type
	Optional?
	Description

	reference
	common:SimpleReference
	no
	Notification endpoint definition


8.1.6.2
Output message: StartStreamingNotification Response
	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.1.6.3 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.1.7
Operation: EndStreamingNotification
Ends event notifications previously requested by StartStreamingNotification operation. Content Provider must provide the correlator string originally submitted in the StartStreamingNotification operation. This operation will currently cancel all events including the NotifyMediaStreamRequest event - refer to discussion page on further work required on the event handling model.
8.1.7.1
Input message: EndStreamingNotification Request
	Part Name
	Part Type
	Optional?
	Description

	Correlator
	xsd:string
	no
	Correlator as supplied (as part of reference parameter) in original StartStreamingNotification request


8.1.7.2
Output message: EndStreamingNotification Response
	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.1.7.3 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.
8.2 Interface: MediaStreamNotificationManager
Interface description
8.2.1 Operation: NotifyMediaStreamRequest

The NotifyMediaStreamRequest operation is invoked by the ParlayX server when an end-user requests a stream. The notification contains information about the subscriber, the terminal capabilities and the requested stream. To invoke this notification the criteria must match the ones sent in a previous StartStreamingNotification.
8.2.1.1
Input message: Operation NotifyMediaStreamRequest Request

	Part Name
	Part Type
	Optional?
	Description

	MediaStreamRequest
	MediaStreamRequest
	No
	Media Stream Request structure containing request details.


8.2.1.2
Output message: Operation NotifyMediaStreamRequest Response

	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.2.1.3 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.2.2 Operation: NotifyMediaStreamStatus
The NotifySessionStatus operation is invoked by the ParlayX server when the status of an ongoing session changes. Session changes are related to the network or terminal status rather than end-user interactions. The information provided could be used by the content provider to change transcoding settings or to cancel an ongoing stream due to changed network capabilities..
8.2.1.3 Input message: Operation NotifyMediaStreamStatus Request
	Part Name
	Part Type
	Optional?
	Description

	SessionIdentifier
	xsd:string
	No
	Session identifier as provided in the initial RequestMediaStream request.


	Status
	MediaStreamStatus
	no
	Communicates status of ongoing media stream - E.g. STARTED, COMPLETED, CANCELLED, INTERRUPTED

	EventInformation
	MediaStreamStatusEvent
	no
	Will contain event data specific to the Status parameter.


8.2.1.2 Output message: Operation NotifyMediaStreamStatus Response
	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.2.1.4 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

8.2.2 Operation: NotifySessionStatus
The NotifySessionStatus operation is invoked by the ParlayX server when the status of an ongoing session changes. Session changes are related to the network or terminal status rather than end-user interactions. The information provided could be used by the content provider to change transcoding settings or to cancel an ongoing stream due to changed network capabilities.
8.2.1.1
Input message: Operation NotifySessionStatus Request
	Part Name
	Part Type
	Optional?
	Description

	SessionIdentifier
	xsd:string
	No
	Session identifier as provided in the initial RequestMediaStream request.

	Status
	xsd:string
	No
	Communicates change of network or terminal status. E.g. roaming between GPRS to 3G.

	EventInformation
	SessionStatusEvent
	No
	Will contain event data specific to the Status parameter.


8.2.1.2
Output message: Operation NotifySessionStatus Response
	Part Name
	Part Type
	Optional?
	Description

	None
	None
	None
	None


8.2.1.5 Referenced Faults

ServiceException from ES 202 391-1 [2]:

· SVC0001 - Service error.

· SVC0002 - Invalid input value.

PolicyException from ES 202 391-1 [2]:

· POL0001 - Policy error.

9 Fault definitions

9.1 ServiceException

9.1.1
Fault: Fault name

Fault message description

	Name
	Description

	message-Id
	SVC0XYZ

	text
	Text with %1 style variables

	variables
	%1 = variable description

%2 = variable description


9.2 PolicyException

9.2.1
Fault: Fault name

Fault message description

	Name
	Description

	message-Id
	POL0XYZ

	text
	Text with %1 style variables

	variables
	%1 = variable description

%2 = variable description


10 Annex A: WSDL

The document/literal WSDL representation of this interface specification is compliant to ES 202 391-1 [2] and is contained in the following text files: 

· List of XML Schema and WSDL documents
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