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1. Introduction

Assumption
AE/CSE that is request-unreachable (e.g., due to NAT) creates <pollingChannel> on a/another CSE to retrieve requests for itself, instead of receiving requests. The <pollingChannel> resource type is proposed dto support long polling mechanism. When AE/CSE perfoms long polling on <pollingChannel>, it will get requests within the long polling responses.
.

Case 1: AE creates <pollingChannel> on CSE to receive notifications

If CSE1 is request-unreachable, CSE1 cannot receive a notification (request) for the AE so it cannot re-target the notification to the AE. Instead, for example, the AE creates a <pollingChannel> on CSE2 (doesn’t have to be CSE2, but a request-reachable CSE) to pull notifications rather receiving notifications from CSE2 and request long polling on <pollingChannel>. And then the AE creates <subscription> resource on CSE2 to subscribe a resource setting notificationURI as the URI of the <pollingChannel>. When a notification triggered on CSE2, CSE2 sends a notification to the polling channel (internally in this case) and that notification is sent to targeting AE as long polling response.
Case 2: CSE1 creates <pollingChannel> on CSE2 to receive notifications

CSE1 is request-unreachable so it creates <pollingChannel> on CSE2 (doesn’t have to be CSE2, but a request-unreachable CSE). And CSE1 creates a <subscription> resource on CSE2 and will get notifications from CSE2 setting notificationURI as the URI of the <pollingChannel>. 
Case 3: ASN-CSE creates <pollingChannel> on IN-CSE to receive CRUD requests
ASN-CSE is request-unreachable so it cannot receive any asynchronous request messages, so it creates <pollingChannel> on IN-CSE that the ASN-CSE is already registered to. After creation, the ASN-CSE perfoms long polling on the <pollingChannel>. When the IN-CSE receives any requests targeting the ASN-CSE it sends the requests within long polling response. In this case, it is assumed that Originator sends requests for ASN-CSE to IN-CSE How this assumption works is FFS.
Then IN-CSE can associate a request to <pollingChannel> of the ASN-CSE since the <pollingChannel> is a child resource of <ASN-CSE> resource that contains its own CSE-ID. Note that “to” parameter in every request contains CSE-ID of the target resource hosting CSE. 

2. Proposals
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3.1
Definitions
For the purposes of the present document, the following terms and definitions apply:

Application Layer:  This layer comprises oneM2M Applications and related business and operational logic.  

Common Services Layer:  This layer consists of oneM2M service functions that enable oneM2M Applications (via management, discovery and policy enforcement to name a few). 

Common Services Entity:  The Common Services Entity is an instantiation of Common Services Functions (CSFs). Common Services Entity provides a subset of CSFs that could be used and shared by M2M Applications. Common Services Entity can utilize Underlying Network capabilities and can interact with each other to fulfil the service.

Editor’s Note: This is a provisional definition.

Common Services Function: A Common Services Function (CSF) is a set of service functions that are common to the M2M environment and specified by oneM2M. A CSE contains one or more CSFs.

Editor's Note: This definition needs some more work so that it is more clear (about the M2M environment and the relationship between CSE/CSF and level of service functions.

Execution Environment:  An Execution Environment is a logical entity that represents an environment capable of running some software modules
Hosting CSE: The CSE where the addressed master/original resource resides.

Local CSE: The CSE where an Application or a CSE has registered. It is the first CSE that receives Request from an Originator. For example:

· If an Application on an Infrastructure Node is the Originator, the Local CSE is the CSE on the Infrastructure Node;
· If an Application on a Middle Node is the Originator, the Local CSE is the CSE on the Middle Node;
· If an Application on an End Node is the Originator, the Local CSE is the CSE on the End Node.

Editor's Note: Need to provide definition of an End Note. This is FFS.
Editor's Note: The concept of a CSE registering at a Local CSE needs to be understood. This is FFS.

Editor's Note: Review/clarify "or a CSE" in the definition of Local CSE.  Should "or a CSE" be replaced with "or a Node"?  This is FFS.

Editor's Note: Need definition for "Application Entity". Need to define relationship between an Application Entity and an Application.
M2M Service Provider Domain: It is the part of the M2M System that is associated with a given M2M Service Provider.

Managed Entity: M2M Device, M2M Gateway, devices in the M2M Area Network as well as M2M Applications and M2M service layer software components.
Network Services Layer:  Provides transport, connectivity and service functions.

Node:  A functional entity containing one of the following:

· one or more M2M Applications,

· one CSE and zero or more M2M Applications.

Originator: The actor that initiates a Request. An Originator can either be an Application or a CSE.
Receiver: The actor that receives the Request. A Receiver can be a CSE or an Application.
Resource: A uniquely addressable entity in oneM2M System such as by the use of a Universal Resource Identifier (URI). A resource can be accessed and manipulated by using the specified procedures.
Editor’s Note: The above stated definition of Resource needs to be revisited. This is FFS.
Editor’s Note: It is expected that more definitions are needed. This is FFS.
Software Package:  An entity that can be deployed on the Execution Environment.  It can consist of entities such as software modules, configuration files, or other entities.  
Structured Data: Data that either have a structure according to a specified Information Model or are otherwise organized in a defined manner.
Long Polling: The Receiver holds a request until it has information to return to the Originator. This is used in RETRIEVE operation.
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9.5.x
Resource type <pollingChannel>
The <pollingChannel> resource shall represent a channel that can be used for a request-unreachable entity (i.e., an AE or a CSE which is behind NAT so it cannot receive a request from others). The request-unreachable entity creates a <pollingChannel> resource on a request-reachable CSE, and it polls any type of request(s) for itself from the <pollingChannel> hosting CSE. For example, an AE can retrieve notifications by long polling on the channel when it cannot receive notifications asynchronously from a subscription hosting CSE.
This <pollingChannel> resource shall have channelHandle virtual attribute which is an input/output end point of the channel. After AE or CSE created this resource, it performs long polling on channelHandle of this resource with RETRIEVE operation. The response to the long polling request is pended until there are any requests received on the channel. 
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Figure 9.5.x-1: Structure of <pollingChannel> resource
This resource shall contain the attributes according to their multiplicitly in Table 9.5.x-1 (0 indicated the optionality of the attribute).
Table 9.5.x-1: Attributes of <pollingChannel>
	AttributeName
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See section 9.6.1 where this common attribute is described.

	parentID
	1
	RO
	See section 9.6.1 where this common attribute is described.

	creationTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	lastModifiedTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	expirationTime
	1
	RW
	See section 9.6.1 where this common attribute is described.

	accessRightID
	1
	RW
	See section 9.6.1 where this common attribute is described.

	labels
	0..1
	RW
	See section 9.6.1 where this common attribute is described.

	creator
	0..1
	WO
	See section 9.6.1 where this common attribute is described.

	channelHandle
	1
	WO
	A virtual attribute that represents a polling URI. This URI is used for long polling. Accesing this attribute is intended to push request(s) (clause 10.2.x.6) and retrieve the request(s) (clause 10.2.x.7).
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9.6.19
Resource Type remoteCSE

A <remoteCse> resource shall represent a remote CSE that is registered to the local CSE. CSE resources shall be located directly under the <baseRoot>.

Conversely each registered CSE shall also be represented as a sub-set of <remoteCse> resource in the registering CSE's <baseRoot>.

For example, when CSE1 registers with CSE2, there will be two <remoteCse> resources created: one in CSE1 <baseRoot1>/<remoteCse2> and one in CSE2 <baseRoot2>/<remoteCse1>.

Note that the creation of the two resources does not imply mutual registration. The <baseRoot1>/<remoteCse2> is only local to CSE1 and is for its internal use.
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Figure 9.6.19-1: Structure of <remoteCSE> resource 
(only resource specific attributes are shown)
This resource shall contain the child resources according to their multiplicitly in Table 9.6.19-1 (0 indicates the optionality of the child resource).

Table 9.6.19-1: Child resources of <remoteCSE> resource
	Child Resource Name of <remoteCSE>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<Application>
	0..n
	See section 9.6.18.

	[variable]
	<container>
	0..n
	See section 9.6.3.

	[variable]
	<group>
	0..n
	See section 9.6.5.

	[variable]
	<accessRight>
	0..n
	See section 9.6.2.

	[variable]
	<subscription>
	0..n
	See section 9.6.9.

	[variable]
	<mgmtObj>
	0..n
	See section 9.6.10.

	[variable]
	<pollingChannel>
	0..n
	See section 9.6.x

If requestReachability is FALSE, the CSE that created this <remoteCSE> should create a <pollingChannel> resource and perform long polling.


The <remoteCSE> resource shall contain the attributes described in Table 9.6.19-2.

Table 9.6.19-2: Attributes of <remoteCSE> resource

	Attribute Name of <remoteCSE>
	Multiplicity
	RW/
RO/
WO
	Description

	resourceType
	1
	RO
	See section 9.6.1 where this common attribute is described.

	parentID
	1
	RO
	See section 9.6.1 where this common attribute is described.

	creationTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	lastModifiedTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	expirationTime
	0..1
	RW
	See section 9.6.1 where this common attribute is described.

	accessRightID_[i]
	0..n
	RW
	See section 9.6.1 where this common attribute is described.

	labels
	0..1
	RW
	See section 9.6.1 where this common attribute is described.

	cseType
	1
	WO
	Indicates the type of CSE node represented by the created resource.

	pointOfAccess_[i]
	0..n
	RW
	For request-reachable remote CSE it represents the list of physical addresses to be used to connect to it (e.g. IP address, FQDN). The attribute is absent if the remote CSE is request-unreachable.

	baseRoot
	1
	WO
	The URI of the baseRoot.

	CSE-ID
	1
	WO
	The globally unique CSE identifier.

	requestReachability
	1
	RW
	If the CSE that created this <remoteCSE> can receive a request from other AE/CSE(s), this is set as “TRUE” otherwise “FALSE”.
NOTE: Even this is set to “FALSE”, it does not mean it is always unreachable by all entities. E.g., the requesting AE/CSE is behind the same NAT, so it can communicate within the same NAT.


<remoteCse> and announced <remoteCse> shall have different resourceType coding.

Editor’s Note on CSE-ID: an alignment between CSE-ID and baseURI is needed.

Editor’s Note on baseURI: the alignment with naming convention proposed for inter-M2M service provider is needed.

Editor’s Note on child resources: child resources of <remoteCse> resource can accommodate listed resources and their announced versions.
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9.5.2 9.6.18
Resource Type Application

The <application> resource represents information about an Application Entity known to a given Common Services Entity.
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Figure 9.6.18-1: Structure of <Application> resource 
(only resource specific attributes are shown)
This resource shall contain the child resources according to their multiplicitly in Table 9.6.18-1 (0 indicates the optionality of the child resource).

Table 9.6.18-1: Child resources of <Application> resource
	Child Resource Name of <Application>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<subscription>
	0..n
	See section 9.6.9.

	[variable]
	<container>
	0..n
	See section 9.6.3.

	[variable]
	<group>
	0..n
	See section 9.6.5.

	[variable]
	<accessRight>
	0..n
	See section 9.6.2.

	software_[i]
	<mgmtObj>
	1..n
	See section 9.6.10 for <mgmtObj>. This resource represents the software component (or components, if the multiplicity is greater than 1) that compose the application. This mgmtObj shall have at least the following <parameters> child resources of its “parameters” subresource:
      -  name (multiplicity 1)
      -  version (multiplicity 1)
     -  state (multiplicity 1)

	[variable]
	<commCapabilities>
	1..n
	Resource  <commCapabilities> needs to be defined.
This resource describes the communication capabilities (essentially the protocols) supported and used by the corresponding Application Entity over the Mca reference point to this CSE.

	[variable]
	<pollingChannel>
	0..n
	See section 9.6.x

When the local CSE of this AE is request-unreachable, the AE should create this <pollingChannel> resource and perform long polling.


The <Application> resource shall contain the attributes described in Table 9.6.18-2.

Table 9.6.18-2: Attributes of <Application> resource

	Attribute Name of <Application>
	Multiplicity
	RW/
RO/
WO
	Description

	resourceType
	1
	RO
	See section 9.6.1 where this common attribute is described.

	parentID
	1
	RO
	See section 9.6.1 where this common attribute is described.

	expirationTime
	0..1
	RW
	See section 9.6.1 where this common attribute is described.

	accessRightID
	1
	RW
	See section 9.6.1 where this common attribute is described.

	creationTime
	1
	RW
	See section 9.6.1 where this common attribute is described.

	lastModifiedTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	labels
	0..1
	RO
	See section 9.6.1 where this common attribute is described.

	name
	1
	RO
	The (usually human readable) name of the application, as declared by the application developer (eg. “HeatingMonitoring”)

	App-ID
	1
	RO
	Application Identifier

	App-Inst-ID
	1
	RO
	When the application resource refers to an actual application instance in the executing environment.

	ontologyRef
	0..1
	RW
	A reference (URI) of the ontology used to represent the information that is managed and understood by the application; to be passed to the application
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