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Introduction

This contribution provides an alternative solution for resource and service offoading to Edge/Fog through introducing a new resource, the <resourceOffloading> resource. 
-----------------------Start of change 1-------------------------------------------

9
Proposed Solutions 

Editor’s Note: The section provides solutions to the Key Issues identified for employing Edge and Fog technologies in oneM2M. 
9.X
Solution X: Edge/Fog Offloading using a New Resource Type

Editor’s Note: Each Solution section references one or more Key Issues that it addresses and provides a brief solution description.

In TS-0001, an announced resource is defined to have a limited set of attributes and a limited set of child resources from the original resource. In addition, there exist a fundamental difference in terms of synchronization between Edge/Fong offloading and the resource announcement, mainly because of the place where all the changes are occurring. Please note that all the operations are targeting to the original resource in the resource announcement. On the other hand, in the Edge/Fog offloading, all the operations are actively happening at the offloaded resources. Because of such reasons and potential side effects through introducing new features to the existing resource type for other purposes, a new resource type supporting Edge/Fog offloading is introduced in this section. 

Editor’s Note: Comparison between alternative solutions for resource offloading should be added. 
This solution addresses Key Issue 1. This solution proposes an Edge/Fog offloading mechanism allowing a resource can be offloaded to a remote CSE to support Edge/Fog computing. In this case all the selected resources are subjected to be transferred to a given remote CSE. A relationship between the original resource and offloaded resource is specified together with a synchronization mechanism. 
A new resource type is introduced to support resource offloading. In TS-0001, oneM2M resources are categorised into three resources: 
· Normal resources
· Virtual resources
· Announced resources
This solution introduces the fourth type resources called “Offloaded resources”. 

An offloaded resource contains a set of attributes of the original resource. An offloaded resource is updated directly by oneM2M applications and original resource is updated by the CSE hosting offloaded resource. The offloaded resource contains a link to the original resource. 
Editor’s Note: Further mechanisms (e.g. using a dedicated resource for offloading) to support offloading need to be investigated. 

6.1.1 Solution Applicability

Editor’s Note: The Solution Applicability states which Key Issues are addressed by the solution.

This solution addresses the key issue 1 to support. 

6.1.2 Solution Description

Editor’s Note: This section provides a concise description of the solution which provides enough detail for further stage 2 development.

This solution requires a set of extension on different oneM2M entities. 

AE: AE can trigger resource offloading via sending a request message to its hosting CSE with the following information. 
· Target CSE: is a CSE serving offloaded resources.

· Target resources: contain a set of resources to be offloaded at the target CSE

· Synchronization mode: specifies how to synchronize between offloaded and original resources
The original CSE manages its resources indicated as target offload resources as follows: 
· Indicate offloaded resources to show the resources are currently offloaded or not
· Synchronization time shows when the original resources have synchronized with the offloaded resources

· Status of resource offloading to show how to handle requests to the original resource while offloaded

· Link to the target CSE
The target CSE manages its offloaded resources as follows: 

· Link to the original CSE
· For each offloaded <resourceType>, the addition of suffix “Offload” to the original <resourceType> shall be used to indicate its associated offloaded resource type. For example, resource <containerOffload> shall indicate the offloaded resource type for <container> resource; <groupOffload> shall indicate offloaded resource type for <group> resource, etc. 
· Synchronization with its original resources
· Periodic: updates to the offloaded resources are periodically applied to the original resources

· Update: when there is any update to the offloaded resources, the changes are applied to the original resources immediately

· Finish: the original resources are updated only at the time the offloaded resources are deleted from the remote CSE and the Edge/Fog service is terminated. If an Application receiving the Edge/Fog service via the offloaded resources is moved to another Edge/Fog node, all the offloaded resources to the remote CSE are transferred to a new remote CSE. Then the link at the original resource is also updated to point the new remote CSE. (exceptional cases are very critical in this case)
Editor’s Note: A message routing issue for the Finish synchronization case should be addressed. 
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