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1 Reason for Change

The current Scheduling enabler is widely viewed as too complex to implement in an interoperable manner. This CR is an attempt to simplify the Scheduling RD to address that concern.
R02 contains the updated RD – edited with group consensus.  The CR will be updated in R03.
R03 contains the updated RD as well as the updated CR.
2 Impact on Backward Compatibility

None – this is a new enabler.

3 Impact on Other Specifications

This may require changes to the Scheduling TS.

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

That the DM WG accept this CR and apply it to the Scheduling RD, and to apply the resulting architecture change to the Scheduling TS.

6 Detailed Change Proposal

All of the changes described below are implemented in the accompanying AD.

Change 1:   Change section 3.2, drop definition for Condition, change definitions for Schedule, delete Scheduling Request

	
	

	Schedule
	A plan for performing a management operation, including the trigger for the operation .

	
	


Change 2:  In section 4, Introduction drop the following paragraphs:

Drop the 3rd and 5th paragraphs.

Continually expanding mobile application service gives rise to the growth in the number of Devices with different types and functionalities. Such a growth has made it more difficult and expensive to manage the Device and provide satisfactory customer support. Device administration systems need to be more flexible and cost-effective to address the issue.

Device Management Scheduling aims to further reduce network operation cost by offline processing of the scheduled management commands, and enhance user experience by allowing for example earlier response time to the local events of the device. Device Management Scheduling specifications will provide special capabilities of processing management actions and/or other types of actions in given times and conditions according to the schedule set by the management systems in advance.




The actors involved in Device Management Scheduling include Management Authorities (e.g. Network Operators, Enterprise Managers, Service Providers), Device Management Systems, Subscribers and Users. 

The objective of this document is to develop a standardized approach to Device Management Scheduling and its requirements.

Change 3:  Section 5.1, drop Alternative Use-Case 5.1 on Power On Self Test, its Flow 1, modify Alternative Flow 2

Drop the use case 5.1 and its alternative flows.
Change 4:  New Section 5.1: move Common Scheduling Functionality to section 5.1.

Section 5.1 now reads:
5.1  Common Scheduling Functionality

More and more On-device Tools such as Device Health Diagnostic Tools, Scan Engines, Loggers, and Monitors are becoming in use in mobile environments. One of the integral features of those tools is the ability to schedule their invocations. It is highly desirable to define one common scheduling framework and provide it for those tools.

5.1.1  ASK  \* MERGEFORMAT Short Description

The DM Server creates schedules to control the invocation of an On-Device Tool. The schedule consists of the information such as when to start and stop the tool, which arguments to be used for each invocation, etc. After installation of the schedules, the tool is invoked automatically (e.g. regular basis, after erroneous operation, bootstrap). 

5.1.2  Actors

· User

· Device

· Device Management Server

Management Authority
5.1.2.1 Actor Specific Issues

· User: Different and inconsistent user experience should be avoided.
· Device: Having various tools on the device with different implementation of their own but the similar scheduling functionalities is not desirable with regards to the efficient use of limited resources of the device and the efforts for implementation.
· Management Authority: The burden of managing the scheduling functionalities of various tools on large number of devices is high.
5.1.2.2 Actor Specific Benefits

· User: The User will be provided with consistent user experience when using scheduling functionalities of the various tools on the device.
· Device: By having common scheduling functionality reusable by various tools on the device, the burden on the resources and implementation efforts will be reduced.
· Management Authority: The burden of managing the scheduling functionalities of various tools on large number of devices will be reduced because one common logic can be applied for all of them.
5.1.3  Pre-conditions

The Device has been provisioned and is capable of interacting with the DM server. The DM Server has sufficient access right to run the schedules in the Device. Device has sufficient resource (e.g. processing power, memory) to run the schedules requested by the DM Server.
5.1.4 Post-conditions

The schedules are installed in the Device and On-Device Tools are being invoked according to the schedule.
5.1.5 Normal Flow

1. DM Server creates schedules to control the invocation of an On-Device Tool. 
2. Device asks for User Confirmation and the User agrees to install and activate the schedules.
3. The schedules are sent to the Device and verified as much as practical. 
4. Device installs the schedules and sends confirmation to the DM Server to indicate that the schedules are accepted and installed.
5. At the specified time, the Device invokes the On-Device Tool.
5.1.6  Alternative Flow 1

· The schedules may be installed silently by skipping step 2 in Normal Flow.

5.1.7 Alternative Flow 2

· The User may modify or cancel the schedules setup by the DM server.
5.1.8 Alternative Flow 3

· At the specified event, the Device invokes the On-Device Tool.

Change 5:  Section 5.2.5, change Normal flow

1. The schedule is encountered.

2. The Device prompts the User with offered management task. 

3. The User decides if she/he will accept the offer. The process repeats steps 1-3 until the User accepts the offer. 

4. The Device performs the offered management task.

5.
The Device reports the result back to the Device Management Server.
Change 6:  Change Alternative flow 5 in section 5.2.6.5

Add text to the flow:
[TBD reword this flow]
Change 7:  Add missing step number in section 5.3.5

7.1.1 Normal Flow

1. The Device Management Server requests to the Device the permission to run the schedule for running data collection  profile on the Device
2. The Device prompts the User to ask authorisation for inserting and running the data collection profile on the Device.
3. The User accepts the offer.

4. The Schedule is setup on the device.
5. The Device performs the data collection task

6. The Device reports the result back to the Device Management Server from time to time.

Change 8:  Change the Scheduling When Switched Off use case, section 5.4
5.4.1   ASK  \* MERGEFORMAT Short Description

Isabel has a scheduled software upgrade (to be done late at night). She is very tired, though, and turns her device off before the upgrade can occur. When she switches on her device in the morning, the device determines it was unable to execute the scheduled task. Depending on what the server has indicated, the device may do any number of things (e.g. cancel the upgrade, report to the server, automatically execute the upgrade).
5.4.2  Actors

· User

· Device

· Management Authority
5.4.2.1  Actor Specific Issues

· User: The User would like to be able to not be disturbed with management actions.
· Management Authority: The Management Authority is interested in making sure some management actions can be done are done within a period of time and with as less disturbance to the user as possible.
5.4.2.2  Actor Specific Benefits

· User: The User is provided with the ability to safely shut off their device, and possibly have the scheduled activities automatically take place.
· Management Authority: The Management Authority is able to have their scheduled tasks executed, regardless of whether the device gets switched off or not.
5.4.3  Pre-conditions

The device is capable of receiving and executing a Schedule.
5.4.4  Post-conditions

n/a.

5.4.5  Normal Flow

1. The DM server installs a schedule with reporting enabled or disabled.

2. The device is switched off.

3. During the period of time the device is switched off, a schedule was intended to be executed. 

4. The device is switched on.

5. The device detects that a schedule was missed.

6. The device reports the missed schedule to the DM server if the reporting is enabled.
5.4.6  Alternative Flow

· The server installs a schedule, with indication to automatically execute a missed schedule.

· The device is switched off.

· While the device is switched off, a schedule that was intended to be executed was missed.

· The device is switched on.

· The device detects that a schedule was missed.
· As soon as practical, the device executes the missed schedule.
· 
· 
· 
Change 9:  Change description of Reconfiguration of parameters, Section 5.5.1 

5.5.1  ASK  \* MERGEFORMAT Short Description

The DM Server creates schedules that include a group of parameters among which some are preferred in one situation and others in another situation. After installation of the schedules, the preferred parameters are selected and used. 
Change 10:  Section 6.1 - Modify High Level Requirements as follows

	Label
	Description
	Enabler Release

	DM-SCHED-HLFR-01   

Ref: UC 5.6
	DM Scheduling enabler SHOULD be capable of providing the common scheduling functionalities for other OMA enablers and general applications.
	DM Scheduling 1.0


	DM-SCHED-HLFR-02  
	DM Scheduling enabler SHALL provide the functionality by which the DM server can schedule management operations for the Device.
	DM Scheduling 1.0

	DM-SCHED-HLFR-03
	DM Scheduling enabler SHALL enable the Device Management Client to execute Schedules without having an active session to the DM Server.
	DM Scheduling 1.0

	DM-SCHED-HLFR-04  
	DM Scheduling enabler SHALL support the installation,  modification, termination, and retrieval of the Schedules on the Device.
	DM Scheduling 1.0

	
	
	DM Scheduling 1.0



	DM-SCHED-HLFR-06  
	Management operations SHALL be conducted according to the associated schedule.
	DM Scheduling 1.0

	DM-SCHED-HLFR-07 
	DM Scheduling enabler SHALL support reporting results, of scheduled management operations.
	DM Scheduling 1.0

	
	
	

	DM-SCHED-HLFR-09
	DM Scheduling enabler SHALL support reporting of status of execution. 
	DM Scheduling 1.0

	DM-SCHD-HFR-10
	DM Scheduling enaber SHALL support reporting of schedule modifications.
	DM Scheduling 1.0


Change 11:  Section 6.1.3 - Modify Administration and Configuration as follows

	Label
	Description
	Enabler Release

	DM-SCHED-ADM-01   
	DM Scheduling enabler SHALL provide a mechanism to install and handle Schedules on the Device.


	DM Scheduling 1.0

	DM-SCHED-ADM-02
	The authenticated DM server SHALL be able to find and access the Schedules that are installed on the Device.
	DM Scheduling 1.0

	

	
	



Change 12:  Section 6.1.4 - Modify Usability as follows

	Label
	Description
	Enabler Release

	DM-SCHED-U-01 
	The DM Scheduling enabler MAY be capable of offering the User the possibility to defer the execution of the scheduled management operation.
	DM Scheduling 1.0

	DM-SCHED-U-02   
	The DM Scheduling enabler MAY be capable of offering the User the possibility to alter the timing of the Schedule if the DM server gave permission to do so for that particular Schedule.
	DM Scheduling 1.1

	DM-SCHED-U-03  

	The DM Scheduling Client MAY be able to provide information to the User on installed Schedules.  
	DM Scheduling 1.0




Change 13:  Section 6.1.6 - Privacy as follows

	Label
	Description
	Enabler Release

	DM-SCHED-PRIV-01
	The DM Scheduling enabler MAY provide mechanisms by which the User can reject requests from the DM server for installing and reconfiguring Schedules on the device.
	DM Scheduling 1.0

	
	
	


	

	
	


Change 14:  Section 6.2 – Overall System Requirements as follows

6.2  Overall System Requirements

	Label
	Description
	Enabler Release

	DM-SCHED-OSR-01 
	The Scheduling Enabler MUST be based on DM1.2 or later compatible versions of the DM Protocol.
	DM Scheduling 1.0

	
	
	


Table 8: High-Level System Requirements

6.2.1 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 scheduling.
	DM Scheduling 1.0

	DM-SCHED-SCH-03 
	The DM Scheduling enabler SHALL support event based scheduling.
	


	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 operations for periodic activities.
	DM Scheduling 1.0


Table 9: High-Level System Requirements - Schedule

6.2.2 Executing Schedules

	Label
	Description
	Enabler Release

	DM-SCHED-EXE-01  
	The Scheduling enabler SHALL support a mechanism for the DM server to specify how the device is to handle missed schedules.
	DM Scheduling 1.0

	
	
	

	
	
	

	
	
	

	
	
	


Table 10: High-Level System Requirements – Executing Schedules

6.2.3  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.
	DM Scheduling 1.0

	
	
	

	
	
	


Table 11: High-Level System Requirements – Reporting
6.2.4 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 .
	The device MAY provide a mechanism where the User MAY be capable to reject the installation  or reconfiguration 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 operations.
	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 operations.
	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



	

	
	

	

	
	


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

	Label
	Description
	Enabler Release

	

	
	DM Scheduling 1.0

	

	
	DM Scheduling 1.0


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

	Label
	Description
	Enabler Release

	
	
	DM Scheduling 1.0

	
	
	1.0

	
	
	

	DM-SCHED-DEVICE-04
	The Device MAY be able to reject a Schedule
	DM Scheduling 1.0

	DM-SCHED-DEVICE-05
	The Device SHOULD execute the scheduled management operations.
	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


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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


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