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1 Reason for Change

This CR intends to introduce a new functionality for Fanout MO to improve the performance of DM Gateway:

1. Deal with a huge number of devices in M2M deployments
2. Result Grouping
3. Efficiently use storage on DM Gateway

4. Automatically execution
The detailed drawbacks of the current Fanout design and proposal to solve them are listed below:
Example:

The DM Server needs to manage a group of devices 20,000 smart meters (Device IDs: Dev00001,Dev00001,etc) via the DM Gateway, meanwhile, there are some other groups of devices are managed by the DM Server via the DM Gateway.
Management case:

The DM Server uses REPLACE command to change the configuration data in these 20,000 Smart Meters via the DM Gateway;

19,000 devices return the results in the expected time, and 10,000 of them return <status>200 OK;

6,000 of them returns <status>404 Not Found; 3,000 of them returns <500> Command failed.

Issue 1:

The DM Gateway’s limit memory resources may be consumed by the data like DMCommands;

Proposal:

A timer is introduced to indict the life time of a DMCommands in Fanout MO.

Issue 2:

The DM Server may not be able (or necessary) to execute start node due to many reasons like system reset, data corruption, and software malfunction;

Proposal:

An execution flag is introduced to indict how the DM Gateway handles the DMCommands when the timer reaches zero.

Issue 3:

As the current spec shows, the DM Gateway will generate results nodes for each responded End Devices, and return the individual results to the DM Server. 

The truth is the DM Server doesn’t need to know the device ID for each End Devices and handle the results individually from them, the DM Server may only need to know the returned <status> of commands.
Proposal:

Allow the DM Server to indict whether and how to let the DM Gateway to group results.
As the example shows, the DM Server only need to know if the REPLACE command has been successfully executed on how many devices, so that the DM Server indicts the DM Gateway to group result based on the status code.

Issue 4:

If the DM Server only wants to process the following management procedure for the End Devices that returned <status>200, in this example, 10,000 devices, based on the current spec, it will add every DeviceID one by one and populate a new group in the DM Gateway. It’s very time-consuming and unnecessary.
Proposal:

Allow the DM Server to populate a new group in the DM Gateway based on the current grouped results.

R01: fix some typos and missing words. (Source: Bipin’s comments).
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

DM WG agrees with this CR.
6 Detailed Change Proposal

Change 1:  Enhance the Fanout MO
6.2Fanout MO

6.2.1MO Description

The Fan-out MO resides in the Management Tree [DMStdObj] of the DM Gateway and it maintains information regarding the handling of DM commands fan-out and response aggregation. This MO is instantiated by a DM Server on a DM Gateway in order to have DM commands fanned out to a single End Device or a group of End Devices.
Figure 4 gives the pictorial description of the Fanout MO.  The description of the various nodes within this MO is given below.
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Fanout/<x>/Operations/Para
	Status
	Occurrence
	Format
	Min. Access Types

	Optional
	ZeroOrOne
	chr
	Get, Replace


This leaf node stores the parameter for the Exec command to start the commands fan-out operation; the DM Server sets the parameter to specify DM Gateway how to group results from End Devices. Once this node presents, after received the results from End Devices, the DM Gateway will group results as DM Server indicts.
E.g. The DM Server wants the results grouping for CMDID=10001 AND STATUS=200 AND CMDID=20001 AND STATUS=200
Fanout/<x>/Expiry
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	int
	Get, Replace


This leaf node is specified by the DM Server, it’s the amount of time in minutes, for how long the DM Gateway can store the Fanout DMCommands.  DM Gateway MAY change this value dynamically according to its storage capability. Once the DM Gateway observes the presence of this node, it should obtain the value and do a countdown every minute. When the counted down number which originally specified in /Fanout/<x>/Expiry reaches ‘0’,, the DM Gateway SHOULD clean up this DMCommands, or execute to fanout DMCommand automatically based on the indication of  /Fanout/<x>/Exeflag
Fanout/<x>/Exeflag
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	int
	Get, Replace


This leaf node is specified by the DM Server to indict how the DM Gateway handle the DMCommands. DM Gateway SHOULD change this value after the execution of DMCommands fanout.
Valid values for this node MUST be one of the following:

	Value
	Meaning

	0
	When the time specified in /Fanout/<x>/Expiry is up, the DM Gateway SHOULD clean up this DMCommands without automatic execution. Once the DMCommands has been deleted by the DM Gateway, the DM Gateway SHOULD notify the DM Server.

	1
	When the time specified in /Fanout/<x>/Expiry is up, the DM Gateway SHOULD automatically fanout this DMCommands. Once the DMCommands has been fanned out by the DM Gateway, the DM Gateway SHOULD notify the DM Server and clean up the DMCommands and change this value of this node to 2.

	2
	Indicts this DMCommands has already been fanned out.


Fanout/<x>/ResultsGroup
	Status
	Occurrence
	Format
	Min. Access Types

	Optional
	ZeroOrOne
	node
	Get


This interior node is the parent node for all the grouped results from End Devices, if the Fanout/<x>/Operations/Para is set, then this node MUST be present, the DM Gateway will group results from End Device as the node Fanout/<x>/Operations/Para indicts . After the DM Gateway gets all the grouped results, it returns the resultsgroup sub-tree to the DM Server or wait for the DM Server to get.

Fanout/<x>/ResultsGroup/<x>
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	ZeroOrMore
	node
	Get,Add,Delete


This placeholder node contains the grouped results from End Devices.

Fanout/<x>/ResultsGroup/<x>/Number
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	int
	Get


This leaf node specifies the numbers of End Devices return this type of result.

Fanout/<x>/ResultsGroup/<x>/TokenID
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	int
	Get, Replace


This leaf node is unique identifier used by the DM Server to match the results and commands especially during the asynchronous management. 
Fanout/<x>/ResultsGroup/<x>/CreateGroup
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	null
	Get, Exec


This node is used with Exec command by the DM Server to populate a new group for the subsequent management demand in the DM Gateway after the DM Server receives the grouped results sent from the DM Gateway. After the DM Gateway receives the Exec command, the DM Gateway MUST add End Devices that specified in Fanout/<x>/ResultsGroup/<x>/<x>  to /ConfigMO/<x>/DevGroup/<x>/Members sub-tree and send the results of grouping to the DM Server.
Fanout/<x>/ResultsGroup/<x>/<x>
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	ZeroOrMore
	node
	Get, Add, Delete


This placeholder node contains the DeviceID for each End Devices belong to this group.
Fanout/<x>/ResultsGroup/<x>/<x>/DeviceID
	Status
	Occurrence
	Format
	Min. Access Types

	Required
	One
	chr
	Get, Replace


This leaf node stores the DeviceID for the End Device.
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