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1 Introduction
The M2M framework as it is currently defined has a limitation when it comes to middle node to middle node registration. The TS in section 6.2.9.2 states:
An MN-CSE shall support only a single registration towards another MN-CSE or an IN-CSE. A concatenation (registration chain) of multiple uni-directional registrations shall not form a loop. E.g. Two MN-CSEs A and B, shall not register with each other. Three MN-CSEs A, B and C, where A registers to B, and B registers to C, then C shall not register to A.

This is depicted in the figure below
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In the above Figure, MN1 cannot register with MN2.

The current informative annex provides a way for loop avoidance to avoid such a scenario.
This solutions is based on introducing a new attribute under CSEbase that includes the list of Intermediate nodes, represented by CSE-IDs, with whom the CSE is registered
* * * Start of 1st Change * * * 

Annex H ( Informative)  Loop avoidance in Intermediate Node to Intermediate Node Rregistration
The algorithm could be employed by an Intermediate Node that wants to register (called in here Registree for simplicity) with another Intermediate Node (called in Registrar for simplicity) prior to registering to ensure that its registration would not create a loop.

The Registree shall read the attribute intermediateNodeRegistrars to recursively retrieve the list of CSE-IDs with whom the Registrar is already registered to ensure that none of the Intermediate Nodes involved in the chain of potentially registered Intermediate Nodes by the Registrar can create a loop if the Registree successfully registers with the Registrar.

The following is a more detailed outline of the loop avoidance algorithm:

The algorithm has the variable Unchecked-Stack to hold the list of CSE-IDs to be checked:

Initially the Unchecked-Stack is empty. The Registree shall then read the attribute intermediateNodeRegistrars from the CSEBase of the CSE with whom it wants to register. The Registree places the list of CSE IDs read from the attribute in the Unchecked-Stack
Start:

· Extract a CSE-ID from the Unchecked-Stack if it is not empty. If there are no more CSE-IDs left, then the Registree can register with the Registrar.
· If the extracted CSE-ID matches the CSE-ID of the Registree the algorithm terminates and the Registree could register with the Registrar. 

· Registree reads the attribute intermediatNodesRegistrars under the CSEBase of the extracted CSE-ID to get the list of CSE-IDs with whom the CSE-ID extracted from the Unchecked-Stack is registered. The Registree inserts the list of CSE-IDs in the Unchecked-Stack.  Go to start.

The algorithm may have other policies to use for abandoning a registration, in addition to detecting a loop; for example, when a certain depth is reached where a counter can be used to count the depth.
* * * End of 1st Change * * * 

* * * Start of 2nd Change * * * 

Table 9.6.3-2: Attributes of <CSEBase> resource
	Attribute Name of <CSEBase>
	Multiplicity
	RW/

RO/

WO
	Description

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

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

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

	accessControlPolicyID (aRI)
	0..n
	RW
	See section 9.6.1 where this common attribute is described.

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

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

	CSE-ID
	1
	WO
	The globally unique CSE identifier.

	supportedResourceType (sRT)
	1
	RO
	List of the resource types which are supported in CSE. this attribute contains subset of resource types listed in section 9.2

	pointOfAccess (poA)
	0..n
	RW
	represents the list of physical addresses to be used for remote CSEs to connect to this CSE (e.g. IP address, FQDN). This attribute is used to announce its value to remote CSEs.

	nodeLink
	0..1
	RO
	A reference (URI) of a <node> resource that stores the node specific information only if this <application> resource is about ADN-AE and the <node> resource is existed in the parent resource, <CSEBase>.

	Trigger-Recipient-ID
	0..1
	RW
	See section 7.1.10 where this attribute is described.

	intermediateNodeRegistrars
	0..1
	RO
	Includes the list of CSE-ID for intermediate nodes with whom this CSE is registered. This attribute is updated with the Intermediate Node CSE-ID after every successful registration for the CSE with an Intermediate Node.


 * * * End of 2nd Change * * * 
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