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1 Reason for Contribution

OMA-RD_DLOTA_V2_0 requires supporting download timing reservation
· GR-7: The DLOTA SHALL support a mechanism that allows the download of a media object according to a predefined download reservation time.
In order to archive the requirement, a technical solution was proposed and agreed at ConfCall 20050427. (OMA-DLDRM-2005-0125-DLOTAv2-Enhancement-of-Download-Timing-Reservation-follow-up-No2.zip)

This input contribution proposes actual texts for the DLOTAv2.0 technical specification (TS) to support the use cases.

2 Summary of Contribution

The basic idea is that the “Download Descriptor” includes timing reservation related attributes.
1) Defining new namespace <reservation> in DD for such attributes
2) The attributes to be included in that namespace will be

· <timestamp>
· <downloadTime>
· <timeInterval>
· <timeIntervalExpire>
· <reservationStatusURI> (formally named cancelURI)
3 Detailed Proposal

2.1  Normative References

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, URL:http://www.openmobilealliance.org/

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC2234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, URL:http://www.ietf.org/rfc/rfc2234.txt

	[XMLSchema]
	XML Schema Part 1: Structures D. Beech, M. Maloney, and N. Mendelsohn. W3C Recommendation, May 2001. http://www.w3.org/TR/2001/REC-xmlschema-1-20010502/ 

XML Schema Part 2: Datatypes. P. Biron and A. Malhotra. W3C Recommendation, May 2001. 
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5.2 Object Installation process

Object installation is the process by which a Media Object is downloaded onto the device and made available for execution or rendering. 

To install a Media Object, the Download Agent that is responsible for the processing of the Download Descriptor performs a number of actions, and SHOULD provide the user with appropriate feedback would one of the actions fail. It MUST also use the Status Report mechanism (if requested in the Download Descriptor) to give the server infrastructure feedback about a possible failure of the download event, and MUST use the mechanism to report on a successful installation.

There are three notifications.  Each of which is used to give the server entities a crude understanding of the status of a download operation. It is in many cases important feedback to a service to learn how many media objects are downloaded and installed, or that a large number of users abort the download when presented with a formal description of the media object.
· Download Completion Notification

The download completion notification indicates to the server that the Download Agent has successfully downloaded the Media Object.  In this state, the media object is yet to be available to the user.  This notification is often used to achieve the pre-downloading media objects use case [DLREQ].
· Installation Notification

The installation notification indicates to the server that the Download Agent has successfully installed the Media Object, and the media object (to the best knowledge of the Download Agent) will be made available to the user.  The installation notification also indicates to the server that the Download Agent has an error to install the Media Object.

· Deletion Completion Notification

The deletion completion notification indicates to the server that the media object has removed from the device, and the media object (to the best knowledge of the Download Agent) will not be available to the user.

Table 1. Installation status code and associated message

	Status Code
	Status Message
	Informative description of Status Code usage

	900
	Success
	Indicates to the service that the media object was downloaded and installed successfully. 

	901
	Insufficient memory
	Indicates to the service that the device could not accept the media object as it did not have enough storage space on the device. This event may occur before or after the retrieval of the media object.

	902
	User Cancelled
	Indicates that the user does not want to go through with the download operation. The event may occur after the analyses of the Download Descriptor, or instead of the sending of the Installation Notification (i.e. the user cancelled the download while the retrieval/installation of the media object was in process).

	903
	Loss of Service
	Indicates that the client device lost network service while retrieving the Media Object.

	905
	Attribute mismatch
	Indicates that the media object does not match the attributes defined in the Download Descriptor, and that the device therefore rejects the media object. 


	906
	Invalid descriptor
	Indicates that the device could not interpret the Download Descriptor. This typically means a syntactic error.

	912
	Deletion Completion
	Indicates that the media object is deleted from the device.

	951
	Invalid DDVersion
	Indicates that the device was not compatible with the “major” version of the Download Descriptor, as indicated in the attribute Version (that is a parameter to the attribute Media).

	952
	Device Aborted
	Indicates that the device interrupted, or cancelled, the retrieval of the media object despite the fact that the content should have been executable on the device. This is thus a different case from  "Insufficient Memory" and "Non-Acceptable Content" (where the device has concluded that it cannot use the content).

	953
	Non-Acceptable Content
	Indicates that after the retrieval of the media object, but before sending the installation notification, the Download Agent concluded that the device cannot use the media object.

	954
	Loader Error
	Indicates that the URL that was to be used for the retrieval of the Media Object did not provide access to the Media Object. This may represent for example errors of type server down, incorrect URL and service errors.

	955
	Reservation Error
	Indicates that the Download Agent was not able to execute the download transaction at the designated time,

	956
	Reservation Cancelled
	Indicates that after receiving the Download Descriptor with timing reservation related attributes, the Download Agent or User decides to cancel timing reservation.

	957
	Download Completion
	Indicates that the Media Object is correctly downloaded to the Download Agent.  In this state, the media object is yet to be available to the user.


5.2.4.1  Object retrieval of download timing reservation

If the DownloadTime attribute is present in the Download Descriptor, the Download Agent SHOULD execute the download transaction at the time which was designated by the DownloadTime attribute.  If the timeInterval attribute is present in addition to DownloadTime attribute in the Download Descriptor, then the Download Agent SHOULD execute the download transaction with the desired time interval originated at the time specified in the DownloadTime attribute till the time specified in the timeIntervalExpire attribute. The Download Agnet SHALL NOT execute the download transaction on or later time when speficified in the timeIntervalExpire attribute.  
 How to negotiate the download time between the User and the Download Server is outside the scope of this specification. For example, the User can use a web page to notify his/her desired time to the Download Server beforehand. 
The Download Agent SHOULD adjust its timer to execute the download transaction at the designated time if the timestamp attribute is present in the Download Descriptor.
Before the Download Agent executes the download transaction at the designated time, if the Download Descriptor contains a link to the other Download Descriptor as a Media Object, the Download Agent SHALL fetch the Download Descriptor to confirm the Media Object is replaced (e.g. updated or deleted) or not.  The link to the other Download Descriptor as a Media Object SHALL be placed at the first place in enumeration of Media Objects in the Download Descriptor.  The Download Agent MUST ignore the reservation related attributes in the new Download Descriptor.  If the size of the Media Object in the Download Descriptor is set to zero, the Download Agent SHOULD fetch the Download Descriptor to obtain the actual size of the Media Object.  Even if the Download Descriptor does not contain a link to the other Download Descriptor, the Download Agent MAY fetch the original Download Descriptor before the download transaction to confirm the Media Object is replaced or not. If the information in the new Download Descriptor is different from the old Download Descriptor then the Download Agent MAY notify the user that the Media Object is replaced, and the User MAY be given a chance to decide whether to execute the download transaction or not. This reconfirmation mechanism may help to reduce unnecessary download transactions to be executed.

 (Editors Note: We need to add some text how to detect the update of the DD (e.g. DD attributes that need to be compared, etc.). It is closely related to the result of the discussion of the updating media object use case.) 

If the user aborts the automatic download after the Download Agent is ready to set the download transaction (e.g. after the Download Agent set a internal timer to execute the download transaction), and if the reservationNotifyURI attribute is present in the Download Descriptor, then the Download Agent MUST post an “Reservation Cancelled ” status report to the reservationNotifyURI.

If the Download Agent is not able to execute the download transaction at the designated time, and if the reservationNotifyURI attribute is present in the Download Descriptor, then the Download Agent MUST post a “Reservation Error” status report to the reservationNotifyURIand it SHOULD present a message to the User that the reserved downloading was not executed.
6.2.2. size

	Name
	size

	Definition
	The number of bytes to be downloaded from the URI. 

	Status
	 Download Descriptor: Mandatory. User Agent: Mandatory

	Datatype
	Non Negative Integer

	Refinement
	- 

	Comment
	The storage size and the execution size are dependent on the environment and may be different from the value of the size attribute. 
The size equals to zero “0” may be used if the size of the Media Object is unknown when the Download Descriptor is created.  This may be happened when download reservation is taken place.
The transport size may also be different, if compression or some packaging format is used. 

The size can be used to allocate sufficiently large data buffers for downloading in the client.


6.2.13  downloadTime

	Name
	downloadTime

	Definition
	The time for the automatic download.

	Status
	Download Descriptor: Optional. User Agent: Optional

	Datatype
	dateTime

Values of type datetime MUST conform to a single lexical representation defined in section 3.2.7 of [XMLSchema]. This lexical representation is the extended format CCYY-MM-DDThh:mm:ssZ where CC denotes the century, YY denotes the year, MM denotes the month, DD denotes the day, T is the date/time separator, hh, mm, ss represent the hour, minute, and second respectively, and Z is the mandatory UTC indicator. For example, 2002-12-31T23:59:59Z represents December 31st, 2002, 23:59:59 UTC.

	Refinement
	-

	Comment
	The Download Server MAY include the downloadTime attribute into the Download Descriptor if the Download Server wants to execute the download transaction at a desired time. If the DownloadTime attribute is present in the Download Descriptor, the Download Agent SHOULD execute the download transaction at the time which was designated by the DownloadTime attribute.


6.2.14  timestamp

	Name
	timestamp

	Definition
	The time measured by the Download Server.

	Status
	Download Descriptor: Optional. User Agent: Optional

	Datatype
	dateTime

Values of type datetime MUST conform to a single lexical representation defined in section 3.2.7 of [XMLSchema]. This lexical representation is the extended format CCYY-MM-DDThh:mm:ssZ where CC denotes the century, YY denotes the year, MM denotes the month, DD denotes the day, T is the date/time separator, hh, mm, ss represent the hour, minute, and second respectively, and Z is the mandatory UTC indicator. For example, 2002-12-31T23:59:59Z represents December 31st, 2002, 23:59:59 UTC.

	Refinement
	-

	Comment
	The Download Agent SHOULD adjust its timer to execute the download transaction at the designated time if the timestamp attribute is present in the Download Descriptor. 


6.12.20 interval

	Name
	interval

	Definition
	Container of time interval related information

	Status
	Download Descriptor: Optional. User Agent: Optional

	Datatype
	-

	Refinement
	-

	Comment
	This attribute wraps the time interval related information for download reservation functionality.  This attribute contains timeInterval, timeIntervalExpire attributes.


6.12.20 timeInterval
	Name
	timeInterval

	Definition
	The time interval for planned download

	Status
	Download Descriptor: Optional. User Agent: Optional

	Datatype
	dateTime
Values of type datetime MUST conform to a single lexical representation defined in section 3.2.7 of [XMLSchema]. This lexical representation is the extended format MM-DDThh:mm:ss where MM denotes the month, DD denotes the day, T is the date/time separator, hh, mm, ss represent the hour, minute, and second respectively. For example, 00-00T12:00:00 represents 12 hours interval.

	Refinement
	-

	Comment
	The Download Server MAY include timeInterval attribute into Download Descriptor if the Download Server wants to execute the download transaction with the desired time interval. The Download Server SHALL include downloadTime attribute if timeInterval attribute is presented in the Download Descriptor. The Download Agent SHOULD execute the download transaction at or after the desired time indicated by downloadTime and timeInterval attribute. The desired time can be caluculated by downloadTime + n x timeInterval (n = 0, 1, 2, …).


6.12.21 timeIntervalExpire
	Name
	timeIntervalExpire

	Definition
	The time limit for planned download.

	Status
	Download Descriptor: Optional. User Agent: Optional

	Datatype
	dateTime
Values of type datetime MUST conform to a single lexical representation defined in section 3.2.7 of [XMLSchema]. This lexical representation is the extended format CCYY-MM-DDThh:mm:ssZ where CC denotes the century, YY denotes the year, MM denotes the month, DD denotes the day, T is the date/time separator, hh, mm, ss represent the hour, minute, and second respectively, and Z is the mandatory UTC indicator. For example, 2002-12-31T23:59:59Z represents December 31st, 2002, 23:59:59 UTC.

	Refinement
	-

	Comment
	The Download Server MAY include timeIntervalExpire attribute into Download Descriptor if the Download Server wants to execute the download transaction at the desired time interval. The Download Server MUST include timeIntervalExpire attribute if timeInterval attribute is presented in the Download Descriptor. The Download Agent SHALL not execute the download transaction at or after the time indicated by timeIntervalExpire attribute.


6.12.22 cancelURI
	Name
	reservationNotifyURI

	Definition
	A URL to which a reservation status report is to be sent.

	Status
	Download Descriptor: Optional.  User Agent: Optional

	Datatype
	URI

	Refinement
	-

	Comment
	The Download Server MAY include reservationNotifyURI attribute into Download Descriptor if the Download Server provide functionality to cancel planned download. 

If the end user select to cancel planned reservation download, Download Agent SHOULD send an cancel status report to this URI.


8.2 XML Schema

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema 

      targetNamespace="http://www.openmobilealliance.org/xmlns/ddv2"  

      xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

      xmlns:dd="http://www.openmobilealliance.org/xmlns/ddv2" 
      elementFormDefault="unqualified" >

<xsd:simpleType name="ShortString">
      <xsd:restriction base="xsd:string">

      
<xsd:maxLength value="40" />

      </xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="LongString">

      <xsd:restriction base="xsd:string">

            <xsd:maxLength value="160" />

      </xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="VeryLongString">

      <xsd:restriction base="xsd:string">

            <xsd:maxLength value="255" />

      </xsd:restriction>

</xsd:simpleType>
<xsd:simpleType name="URI">

      <xsd:restriction base="xsd:anyURI">

            <xsd:maxLength value="128" />

      </xsd:restriction>

</xsd:simpleType>
<xsd:complexType name="environmentType">
      <xsd:sequence>
            <xsd:any namespace="##other"
                     processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xsd:sequence>
      <xsd:attribute name=“envtype"  type="dd:URI" use="required"/>
</xsd:complexType>
<xsd:complexType name="MediaObjectType">


<xsd:sequence>



<xsd:element ref="dd:objectURI"/>



<xsd:element ref="dd:size"/>



<xsd:element ref="type" maxOccurs="unbounded"/>


</xsd:sequence>

</xsd:complexType>
<xsd:complexType name="intervalType">


<xsd:sequence>



<xsd:element ref="dd:timeInterval" minOccurs="1" maxOccurs="1"/>



<xsd:element ref="dd:timeIntervalExpire" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>
<xsd:complexType name="reservationType">


<xsd:sequence>



<xsd:element ref="dd:timestamp" minOccurs="1" maxOccurs="1"/>



<xsd:element ref="dd:downloadTime" minOccurs="1" maxOccurs="1"/>



<xsd:element ref="dd:interval" minOccurs="0" />


<xsd:element ref="dd:reservationNotifyURI" minOccurs="0" />


</xsd:sequence>

</xsd:complexType>
<xsd:element name="name" type="dd:ShortString" />

<xsd:element name="DDVersion" type="dd:ShortString" />

<xsd:element name="objectURI" type="dd:URI" />

<xsd:element name="size" type="xsd:positiveInteger" />

<xsd:element name="type" type="dd:ShortString" />

<xsd:element name="vendor" type="dd:ShortString" />

<xsd:element name="description" type="dd:LongString"  />

<xsd:element name="installNotifyURI" type="dd:URI"  />

<xsd:element name="nextURL" type="dd:URI" />

<xsd:element name="infoURL" type="dd:URI" />

<xsd:element name="iconURI" type="dd:URI" />

<xsd:element name="installParam" type="dd:VeryLongString" />
<xsd:element name="progressiveDownloadFlag" type="dd:boolean" />

<xsd:element name=”mediaobject” type="dd:MediaObjectType"/>
<xsd:element name="timestamp" type="xsd:dateTime"/>
<xsd:element name="downloadTime" type="xsd:dateTime"/>
<xsd:element name="timeInterval" type="xsd:dateTime"/>
<xsd:element name="timeIntervalExpire" type="xsd:dateTime"/>
<xsd:element name="interval” type="dd:intervalType"/>
<xsd:element name="reservation” type="dd:reservationType"/>
<xsd:element name="reservationNotifyURI” type="dd:URI"/>
<xsd:element name="media">

      <xsd:complexType>

            <xsd:sequence>                  

                  <xsd:element ref="dd:name" minOccurs="0"/>      

                  <xsd:element ref="dd:DDVersion" minOccurs="0"/>      

                  <xsd:element ref="dd:vendor" minOccurs="0" />

                  <xsd:element ref="dd:description" minOccurs="0" />

                  <xsd:element ref="dd:installNotifyURI" minOccurs="0" />

                  <xsd:element ref="dd:nextURL" minOccurs="0" />

                  <xsd:element ref="dd:infoURL" minOccurs="0" />

                  <xsd:element ref="dd:iconURI" minOccurs="0" />

                  <xsd:element ref="dd:installParam" minOccurs="0" />
                  <xsd:element ref="dd:environment" minOccurs="0" />

                  <xsd:element ref="dd:progressiveDownloadFlag" minOccurs="0" />
                  <xsd:element ref="dd:reservation" minOccurs="0" />
                  <xsd:element ref="dd:mediaobject" 
minOccurs="1" maxOccurs="unbounded"/>
            </xsd:sequence>

      </xsd:complexType>
</xsd:element>
<xsd:element name="environment" type="dd:environmentType"/>

</xsd:schema>
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended that the group review this input contribution and include it within an updated version of the DLOTAv2 technical specification.
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