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1. Scope

This document defines a managed object which offers a way to support scheduling of Exec commands to conduct management tasks at a specified time.   These are the main assumptions made that guided the drafting of this specification:

· Tasks need to be scheduled for execution based on time with no need to support any extensive retry or missed schedule handling.  Schedule retry and missed schedule handling will be handled by the server.
· Tasks will be single execution – no repetition. If repetition is needed, the server can deal with resetting the MO.
· Client knows what server to contact (the server that set the MO in the first place) and that same server is contacted when a scheduled management operation is executed.

· Server removes MO after execution of tasks or reuses it.

· Time for the execution will be specified in either UTC or local-relative.

2. References

2.1 Normative References

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.3, Open Mobile Alliance™, OMA-IOP-Process-V1_3, URL:http://www.openmobilealliance.org/

	[DMPROTO]
	OMA Device Management Protocol, Version 1.2, Open Mobile Alliance™
OMA-TS-DM_Proto-V1_2, URL:http://www.openmobilealliance.org

	[DMREPRO]
	OMA Device Management Representation Protocol, Version 1.2, Open Mobile Alliance™
OMA-TS-DM_RepPro-V1_2, 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


2.2 Informative References

	[DMStdObj]
	OMA Device Management Standardized Objects, Version 1.2, Open Mobile Alliance™
OMA-TS-DM-DMStdObj-V1_2, URL:http://www.openmobilealliance.org

	
	


3. Terminology and Conventions
3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

	Device
	In this context, a Device is a voice and/or data terminal that uses a Wireless Bearer for data transfer.  Device types may include (but are not limited to): mobile phones (GSM, CDMA, 3GSM, etc.), data-only terminals, PDAs, laptop computers, PCMCIA cards for data communication, and unattended data-only Devices (e.g., vending machines). 

	Device Management Authority
	Any legal entitity authorized, either directly or through delegation, to perform management operations on a terminal using the OMA Device Management protocol through a set of management objects.

	Management Object
	A management object is a subtree of the management tree which is intended to be a (possibly singleton) collection of nodes which are related in some way. For example, the ./DevInfo nodes form a management object. A simple management object may consist of one single node.

	
	


3.3 Abbreviations

	DM
	Device Management

	MO
	Management Object

	OMA
	Open MobileAlliance


4. Introduction

OMA Scheduling provides for scheduling management operations.  This Scheduling MO makes it possible to invoke an Exec command at a later specified time.  The MO is expected to cover the majority of use-cases driving the need for OMA DM Scheduling.
5. Scheduling Management Object
5.1 Introduction to Management Objects
(Informative)

Management objects are the entities that can be manipulated by management actions carried over the OMA DM protocol. A management object can be as small as an integer or large and complex like a background picture, screen saver, or security certificate. The OMA DM protocol is neutral about the contents, or values, of the management objects and treats the node values as opaque data.

For a further introduction to this graphical notation, please refer to [DMStdObj].


5.1.1 Graphical Representation
(Informative)
The following figure provides the structure of the Scheduling management object. 





Figure 1: Scheduling Management Object (Informative)

5.1.2 Management Object Identifier

5.1.3 The Management Object Identeifer MUST be: urn:oma:mo:oma-schedulingmo:1.0
5.1.4 Protocol Compatibility

This object is compatible with OMA Device Management, version 1.2 [DMPROTO] and any later compatible versions of OMA Device Management.
5.1.5 Node Descriptions 

X
	Status
	Occurrence
	Format
	Access

	REQUIRED
	ZeroOrMore
	Node
	Get


This interior node makes it possible to specify one or more executable schedules.  Each instance of the X node represents one schedule that will be a target for an Exec command – each schedule comprising the specification of a target URI and a time parameter at which the Exec command can be invoked on the target URI.  
TargetURI
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	Chr
	Get


This interior node makes it possible to specify a target of an Exec command (a URI of an executable node) that is Exec’d at the specified time.  The target node specified by the URI MUST support invocation of an Exec.

TargetParam
	Status
	Occurrence
	Format
	Access

	OPTIONAL
	ZeroOrOne
	Chr
	Get


This interior node makes it possible to specify parameters that are to be passed as part of the Exec command.
Correlator
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	Chr
	Get


This interior node makes it possible to specify a correlator that is to be used with the Exec command on the TargetURI.

AtTime
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	Chr
	Get, Replace


This leaf node provides the time at which the Exec of the node referred to by the TargetURI is executed. This time may be specified in UTC time or in local time zone.

Enable
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	Node
	Get, Exec


This leaf node is the target of an Exec command used to establish a schedule.  When the Exec command is invoked on this node, the associated schedule is validated and established.  
Disable
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	Node
	Get, Exec


This leaf node is the target of an Exec command used to stop a schedule.  When the Exec command is invoked on this node, the associated schedule is stopped from executing.  

DeferredOK
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	bool
	Exec


This leaf node determines if the user is able to defer the scheduled operation.  If the value is true, the user MUST be given the option to defer the operation.  If the value is false, the user MUST NOT be given the option to defer the operation. How the UI is implemented is implementation specific.
Status
	Status
	Occurrence
	Format
	Access

	REQUIRED
	One
	bool
	Get


This leaf node denotes if the schedule is active.  The value MUST be true if the schedule is active and will execute at the given time.  The value MUST be false if the operation has already executed or will not execute.  

Ext
	Status
	Occurrence
	Format
	Access

	OPTIONAL
	ZeroOrOne
	Node
	Get


This leaf node allows for vendor specific extensions to the MO.
6. Behavior Associated with the Management Object

6.1 ‘Exec’ Command

The ‘Exec’ command MUST be supported. 

The server issues ‘Exec’ commands on the Enable and Disable node to activate and deactivate the associated scheduled management operation. The result of the ‘Exec’ command is returned immediately as defined in [DMREPRO]. Once the scheduled management operation has been attempted, the client MUST send the result of the attempt encoded as a ResultCode in a Generic Alert. If the scheduled management operation is missed, the client MUST send indication of a missed schedule encoded as a ResultCode in a Generic Alert.

6.2 Removal of the Scheduling Management Object
The DM server MAY remove the management object associated with a schedule, subject to ACL of the device.  The DM server MAY reuse a Scheduling management object.

The DM client SHOULD NOT remove the management object associated with a schedule.

If the Scheduling MO is removed from the management tree, the DM Client MUST NOT execute the scheduled management operation in the Scheduling MO.

6.3 Use of Generic Alert for Notifications

When the Exec command is issued on the TargetURI, the schedule is missed, 
 or some other error occurs, the device MUST send a notification to the DM server via a Generic Alert [DMPRO] message.  The alert message includes the following data:

· An integer result code – Used to report status of the operation

· The URI of the Scheduling Management Object – Used to identify the source

· An alert type – Used to identify the operation

· Correlator – if passed as part of the Exec command on the Go Node

Once the Generic Alert message is sent to the DM Server, the device MUST NOT retry the operation invoked via the Exec command by the DM Server. 

Alerts that are reporting an error or failure condition SHOULD report a severity other than Informational in the Mark field of the Meta information.

6.3.1 URI of Scheduling Management Object

The URI of the Scheduling Management Object MUST be sent as the source of the Generic Alert [DMPRO] message.  This allows the Management Server to identify the origin of the alert.
6.3.2 Scheduling Alert Types
Only the following alert types MUST be used in a Generic Alert [DMPRO] message originating from a Scheduling Management Object:

· The alert type “org.openmobilealliance.dm.scheduling” MUST be used in response to the completion of a scheduled management operation.  If the operation fails due to a failure of the Exec on the TargetURI, this alert type MUST NOT be used.

· The alert type “org.openmobilealliance.dm.scheduling.execfailed” MUST be used in response to a failure of the Exec command on the TargetURI.  

6.3.3 Correlator

If the server passes a correlator to the client in the Exec command of a scheduled Exec Operation, the client MUST return the same value to the server in the correlator field of the Generic Alert [DMPRO] message.

If the server does not pass a correlator to the client in the Exec command of a scheduled Exec Operation, the client MUST NOT send a correlator to the server in the correlator field of the Generic Alert [DMPRO] message.

6.3.4 Result Code

The result code of the operation MUST be sent as an integer value in the Data element of the GenericAlert [DMPRO] message.  

If the alert type of the Generic Alert is “org.openmobilealliance.dm.scheduling”, the ResultCode MUST be one of the values defined below:

	Result Code
	Meaning
	Usage

	200
	Successful 
	Successful - The Request has Succeeded

	250 -299
	Successful – Vendor Specified
	Successful Operation with Vendor Specified ResultCode

	400
	Management Client Error
	Management Client error – based on User or Device behavior

	401
	Missed Schedule
	Device missed the scheduled time for the management operation

	402
	User Deferred
	The user deferred the scheduled operation

	403
	Undefined Error
	Indicates failure not defined by any other error code

	450 -499
	Client Error  – Vendor Specified
	Client Error encountered for Operation with Vendor Specified ResultCode


In the above table, the series 2xx result codes indicate successful outcome.  The series 4xx result codes, which indicate unsuccessful outcome, provide indication of failure conditions that resulted in the end of the scheduled management activity in the device.  
If the alert type of the Generic Alert is “org.openmobilealliance.dm.scheduling.execfailed”, the ResultCode MUST be the result code from the failed Exec on the TargetURI as defined in [DMREPRO].

6.4 Client Behavior

The client MUST attempt the scheduled management operation only once.
The client MUST NOT attempt a scheduled management operation if the scheduled time of the operation was missed.
6.5 Exemplary Work Flow (Informative)

The following diagram shows the work flow between a DM server and a Scheduling client that supports the Scheduling management object:


[image: image4]
Figure 2: Example Work Flow
Missed Schedule Flow (Informative)

If the scheduled operation is missed on the device, the client sends the Generic Alert to the DM Server reporting the status of the schedule.  It is possible at that time for the DM Server to reschedule the missed operation.

Repeating a Scheduled Operation (Informative)
When the client sends the Generic Alert to the DM Server reporting the status of the schedule, it is possible for the DM Server to schedule a repeat of the operation.  This would be done by updating the AtTime node with a new time followed by an Exec on the Enable node.  
Appendix A. Change History
(Informative)

A.1 Approved Version History

	Reference
	Date
	Description

	n/a
	n/a
	No prior version 


A.2 Draft/Candidate Version 1.0 History

	Document Identifier
	Date
	Sections
	Description

	OMA-TS-DM-SingleShotExecMO-V1_0-D.doc
	Oct 17, 2006
	All
	First draft version

	OMA-TS-DM-SchedulingMO-V1_0-D.doc
	Nov 27, 2006
	All
	Updated Version

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix B. Static Conformance Requirements
(Normative)

The notation used in this appendix is specified in [IOPPROC].

B.1 SCR for Scheduling Client

	Item
	Function
	Reference
	Status
	Requirement

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


B.2 SCR for Scheduling Server

	Item
	Function
	Reference
	Status
	Requirement

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


*





Enable





DeferredOK





AtTime





Correlator





TargetParam?





TargetURI





X*





Disable





Status





Scheduling Client





Server





Set Data (TargetURI, AtTime, etc)





Exec Enable





Exec Return Code (202)





Generic Alert with Status of Schedule Execution





Time Elapses, Scheduled Operation is Executed, Missed, or Fails





Ext?








�We need to find some wording to make it clear that this alert doesn’t need to be sent back after the operation that is started by Exec’ing the TargetURI is completed.  e.g.  If TargetURI points to FUMO update, the scheduling 1226 Alert doesn’t need to be sent after the FUMO operation is complete.
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