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1 Reason for Change

Sometimes a Device needs to know the estimated execution time for the tasks of schedules. A task such as firmware update which is critical for the device should be executed within enough battery level. The DM server should be able to set the estimated execution time for the tasks of schedules in order that the device can compare the execution time of the task with its battery level. Before executing the tasks, the Device should examine how long the battery can last. The Device defers or cancels the tasks if the battery level is not enough to complete them. We add a new use case and requirements to support this functionality to the current RD.
2 Impact on Backward Compatibility

NONE
3 Impact on Other Specifications

NONE
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

<provide a description of the intended actions to be taken by the group>

6 Detailed Change Proposal

Change 1:  Add a use case
5.7 Estimated execution time for tasks 

5.7.1  ASK  \* MERGEFORMAT Short Description

If a task of the schedule takes long and it is critical for a Device such as firmware update, the device starts the task after examining the battery level to ensure that the battery can last more than the estimated execution time of the task. When the battery level is too low to complete the task, the Device informs the User of the shortage of the battery level or defers the task.
5.7.2 Actors

· User

· Device

· Device Management Server
· Management Authority
5.7.2.1 Actor Specific Issues

· User: The user doesn’t want to be disturbed by management operation from DM server and doesn’t want the device to have problems derived from them either.
· Device: The Device can be out of order during the execution of a task.
· Device Management Server: The DM server should be able to manage some tasks with their estimated execution time. Especially firmware update which takes long to be completed needs to be dealt with the estimated execution time. The DM server may estimate it by itself or gain it from the Management Authority.
· Management Authority: The Management Authority may examine a task such as firmware update on the testing devices before requesting the DM server to execute the task on the target device. Consequently, the Management Authority can obtain the estimated execution time of the task from this test.
5.7.2.2 Actor Specific Benefits

· User: The User can be informed how long the task takes and reduce the risk derived from low battery level.
· Device Management Server: Tasks which take long to be completed and are critical for the Device can be executed on the Device more securely. Failure or interruption from the shortage of the battery level and the number of the retrying times for the same tasks could be reduced.
5.7.3 Pre-conditions

The DM Sever had estimated the execution time of the task and installed the schedule with the time into the Device. 
5.7.4 Post-conditions

5.7.5 Normal Flow

1. The condition matches.
2. The Device examines the battery level because the schedule has the estimated execution time.
3. The Device performs the task because the battery level is enough to complete the task. 
4. The Device reports the result back to the Device Management Server. 
5.7.6 Alternative Flow

5.7.6.1 Alternative Flow 1

When the Device knows that the battery level can only last less than the estimated execution time, it informs the user of the shortage of the battery level or defers the task. The Device informs the User by displaying a popup message and if there is no answer, it defers or cancels the task. 
Change 2:  Requirements supporting Schedules which have the estimated execution time. 
6.  Requirements
(Normative)

6.1  Overall System Requirements

	Label
	Description
	Enabler Release

	DM-SCHED-OSR-01 
	DM Server and DM Client that are compliant to the requirements in this document SHALL also be fully compliant to DM v1.2 specifications or higher.
	DM Scheduling 1.0

	DM-SCHED-OSR-02
	Scheduling Enabler MAY be capable of synchronizing the server time and the device time.  
	DM Scheduling 1.0


Table 8: High-Level System Requirements

6.1.1  Schedule

This section will be used to put together such things as what can be scheduled, how it can be scheduled, how to create and continuously manage the schedules, etc.
	Label
	Description
	Enabler Release

	DM-SCHED-SCH-01  
	The DM Scheduling enabler SHALL support scheduling of Device Management Operations.
	DM Scheduling 1.0

	DM-SCHED-SCH-02 
	The DM Scheduling enabler SHALL support time based Condition.
	DM Scheduling 1.0

	DM-SCHED-SCH-03 
	The DM Scheduling enabler SHOULD support event based Condition. These status and events include, but are not limited to, the Threshold Crossing Events (TCE) of the Management Object value, Traps, etc.
	DM Scheduling 1.0



	DM-SCHED-SCH-04  
	DM Schedules SHALL only contain Device Management operations on the Device.
	DM Scheduling 1.0

	DM-SCHED-SCH-05 
	Device Management Server SHOULD be able to modify or uninstall already installed Schedules on the Device.
	DM Scheduling 1.0

	DM-SCHED-SCH-10   

Ref: UC 5.6
	The schedule SHALL be able to specify the intervals between each invocation of the scheduled tasks for periodic activities.
	DM Scheduling 1.0


Table 9: High-Level System Requirements - Schedule

6.1.2  Executing Schedules

	Label
	Description
	Enabler Release

	DM-SCHED-EXE-01  
	The DM Scheduling enabler SHALL provide a mechanism by which the DM server can specify the maximum allowed delay in detecting the specified Condition matches.
	DM Scheduling 1.0

	DM-SCHED-EXE-02 
	The DM Server MAY be able to tell the device what to do with the time-based Schedule that were to be done while the Device was switched-off, (perform some or all the missed schedules or discard all of them, as requested by the DM server).
	DM Scheduling 1.0

	DM-SCHED-EXE-03 
	The DM Server MAY be able to allow the Device that in case it is  aware of the Schedules that are intended to be executed when the the user attempts to switch off the device and it may inform the user of the possibility to execute them before the device is switched off.
	DM Scheduling 1.0

	DM-SCHED-EXE-05
	Overdue Schedules MAY be reported back to the DM Server.
	DM Scheduling 1.0

	DM-SCHED-EXE-06
	Scheduling enabler SHALL support a mechanism by which the Device can compare the battery level and the estimated execution time for the task to decide if the Device starts the task.
	DM Scheduling 1.0


Table 10: High-Level System Requirements – Executing Schedules

6.1.3  Reporting

	Label
	Description
	Enabler Release

	DM-SCHED-Report-01  


	The DM Scheduling enabler SHALL provide mechanisms by which the DM servers are informed of the status of the Schedules on the devices, e.g. the result of performing scheduled management actions, errors, or abnormal conditions occurred to the Schedules, etc.
	DM Scheduling 1.0

	DM-SCHED-Report-02   
	The DM Scheduling enabler SHALL provide a mechanism by which the DM server can select the types or characteristics of the status reporting that it wants to be informed of by the DM client.
	DM Scheduling 1.0

	
	
	


Table 11: High-Level System Requirements – Reporting
6.1.4  User Interaction

	Label
	Description
	Enabler Release

	DM-SCHED-UI-01 
	It MAY be possible for the User to be informed before the installation, modification, and termination of the Schedules.
	DM Scheduling 1.0

	DM-SCHED-UI-02 .
	User MAY be capable to reject the installation, reconfiguration, and termination of the Schedules.
	DM Scheduling 1.0

	DM-SCHED-UI-03  
	It MAY be possible for the User to be informed before the execution of the scheduled management tasks.
	DM Scheduling 1.0

	DM-SCHED-UI-04  

Ref: UC 5.2
	User MAY be prompted in order to accept, defer, or reject the execution of the scheduled management tasks.
	DM Scheduling 1.0

	DM-SCHED-UI-05  

Ref: UC 5.2, 5.3
	User MAY be allowed to remove a Schedule.
	DM Scheduling 1.0



	DM-SCHED-UI-06  

Ref: Use Case 5.2
	User MAY be allowed to modify the time of the execution of a Schedule.
	DM Scheduling 1.0

	DM-SCHED-UI-07


	It MAY be possible for the User to initiate the scheduled task immediately.
	DM Scheduling 1.0


Table 12: High-Level System Requirements – User Interaction
6.1.5  Interface

	Label
	Description
	Enabler Release

	DM-SCHED-IF-01  

Ref: OSR-02
	The interface between the Device and the DM server SHALL use the transport and mechanism provided by the underlying DM enablers, i.e. DM v1.2 specifications or higher.
	DM Scheduling 1.0

	DM-SCHED-IF-02  

Ref: OSR-02
	The data link between the Device and the DM server SHALL be secured by utilizing the secure connectivity provided by underlying protocol as specified in DM v1.2 specification.
	DM Scheduling 1.0


Table 13: High-Level System Requirements – Interface
6.1.6  Device

	Label
	Description
	Enabler Release

	DM-SCHED-DEVICE-01
	The Device SHALL monitor Condition matches for the execution of the scheduled management tasks on the Device.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-02
	The Device SHOULD support the event based Schedules, for example Threshold Crossing Events (TCE), Traps, etc.
	1.0

	DM-SCHED-DEVICE-03
	The Device SHALL support time based Schedules.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-04
	The Device SHALL first verify to the extent possible the Schedule and be able to reject the request for installing or reconfiguring the schedules if, for example, it cannot support the Schedule, the DM Server does not have sufficient rights.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-05
	When the Condition for the Schedule matches, the Device SHALL execute the scheduled management tasks.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-06
	The Device MAY provide the user interface so that the User may alter, suspend, resume, terminate, and get information of the Schedules on the Device (only for the special Schedules where the DM Server grants such a control to the User). 
	DM Scheduling 1.0

	DM-SCHED-DEVICE-07
	The Device MAY provide the user interface to inform and get input from the User before the installation, reconfiguration, and termination of the Schedules on the Device, where the DM Server grants such a control to the User. 
	DM Scheduling 1.0

	DM-SCHED-DEVICE-08
	The Device MAY provide the user interface to inform and get input from the User before the execution of the scheduled tasks, in case the DM Server allows this.. 
	DM Scheduling 1.0

	DM-SCHED-DEVICE-9
	The Device SHALL proactively report the status changes of the Schedules to the DM server if it is requested by the DM server which created them., in case the DM Server provides this schedule with the capability to do so..
	DM Scheduling 1.0

	DM-SCHED-DEVICE-10
	The Device SHALL proactively report the progress of the scheduled management tasks to the DM server if it is requested by the DM server that created them. 
	DM Scheduling 1.0

	DM-SCHED-DEVICE-11
	The Device MAY be able to detect the missed time-based Schedules and retroactively perform all the missed schedules as  indicated by DM Server (execute them, delay them or discard them informing the Server).
	DM Scheduling 1.0

	DM-SCHED-DEVICE-12
	If allowed to do so by the DM Server, the Device MAY be aware of the Schedules that are intended to be executed when the user attempts to switch off the Device and MAY inform the User of the possibility to execute them before the Device is switched off..
	DM Scheduling 1.0

	DM-SCHED-DEVICE-13
	The Device SHALL store Schedules as Management Objects
	DM Scheduling 1.0

	DM-SCHED-DEVICE-14
	The Device SHALL be able to provide information on the list of the Schedule on the Device to the DM Server with sufficient access rights.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-15
	The Device SHALL be able to give information about the support for the DM Scheduling functionality.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-16
	The Device SHALL be able to receive and process the Scheduling Request from the DM server. 
	DM Scheduling 1.0

	DM-SCHED-DEVICE-17
	The Device SHALL send response to the Scheduling Request from the DM server indicating the success or failure.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-18
	The Device SHALL be capable of reporting back to the DM Server the status changes of the Schedule on the Device, in case this was allowed by the DM Server.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-19
	Device SHOULD be able to report to DM Server errors related to Schedule operations.
	DM Scheduling 1.0

	DM-SCHED-DEVICE-20
	Before the Device starts the task, it SHOULD be able to inform the User of the shortage of battery by displaying a popup message when the battery is too low to complete the task.
	DM Scheduling 1.0


Table 14: High-Level System Requirements – Device
6.1.7  Device Management System
	Label
	Description
	Enabler Release

	DM-SCHED-DMS-01
	The DM server SHALL be able to create the Schedules, transfer the Schedules, modify the Schedules, and terminate the Schedules.
	DM Scheduling 1.0

	DM-SCHED-DMS-02
	The DM server SHALL be able to receive and process the status reportings about the Schedule received from the Device.
	DM Scheduling 1.0

	DM-SCHED-DMS-03
	DM server SHOULD be able to specify to the Device what to do with the missed Schedule
	DM Scheduling 1.0

	DM-SCHED-DMS-04
	The DM server SHALL be able to get information of the Schedules on the Device.
	DM Scheduling 1.0

	DM-SCHED-DMS-05
	The DM server SHALL be able to know about the the capability of the Device to support the DM Scheduling functionality.
	DM Scheduling 1.0

	DM-SCHED-DMS-06
	The DM server MAY keep the record for the Schedules it installed on the Device.
	DM Scheduling 1.0

	DM-SCHED-DMS-07
	The DM server SHALL be able to receive and process the status reportings about the Schedule received from the Device.
	DM Scheduling 1.0

	DM-SCHED-DMS-09
	The DM server SHALL be able to receive the response for the Scheduling Request from the Device.
	DM Scheduling 1.0

	DM-SCHED-DMS-10
	The DM Server SHALL be able to set the execution time for a task by estimating it by itself or by receiving it from outside.
	DM Scheduling 1.0


Table 15: High-Level System Requirements – Device Management System
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