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Potential Solutions
----------------------- Start of change  1 -----------------------
6.1. Forwarding using descendant CSE information

6.1.1 Description

This solution is based on a Registree CSE making its descendant CSE information available to its Registrar CSE. A descendant CSE of another CSE, e.g. CSE-1, is a CSE that is a Registree CSE of CSE-1, or registers to another CSE which is a descendant CSE of CSE-1. A CSE reports information regarding any descendant CSEs, e.g. CSE-ID, to its Registrar CSE. A new <remoteCSE> attribute named descendantCSEs is proposed in Section 6.1.1 to store descendant CSE information. An enhanced CSE registration procedure is also proposed in Section 6.1.2.2 to mange the descendantCSEs attribute.

When a CSE receives a service layer request and it is not the destination CSE, i.e. its CSE-ID is different from CSE-ID in the “To” field of the message, the CSE shall attempt to forward the message to another CSE. If the destination CSE is the Registrar CSE or a Registree CSE of the CSE receiving the request, the CSE shall forward the request directly to the destination CSE. If the destination CSE is a descendant CSE of a Registree CSE of the CSE receiving the request, the CSE will forward the message to the Registree CSE. Otherwise, if a CSE receives a request and the destination CSE is not its Registrar CSE, not one of its Registree CSEs, nor is it a descendant CSE, then the CSE shall forward the request to its registrar CSE if applicable or generate an error if not applicable.

6.1.2 New Attribute of <remoteCSE>

A new attribute named descendantCSEs is added under <remoteCSE> as shown in Figure 6.1.1-1 and specified in Table 6.1.1-1.


[image: image1.emf]<remoteCSE>

0..1

cseType

1

CSEBase

1

CSE-ID

0..1

M2M-Ext-ID

<container>

0..n

<group>

0..n

<accessControlPolicy>

0..n

<pollingChannel>

0..1

0..1

Trigger-Recipient-ID

1

requestReachability

0..1

nodeLink

<subscription>

0..n

<schedule>

0..1

0..1 (L)

pointOfAccess

0..1 (L)

descendantCSEs


Figure 6.1.1-1 Attributes of <remoteCSE> resource
Table 6.1.1-1 New Attributes of <remoteCSE >

	Attributes of <CSEBase>
	Multiplicity
	RW/

RO/

WO
	Description

	descendantCSEs
	0..1(L)
	RW
	This attribute contains a list of identifiers of descendant CSEs of the Registree CSE represented by this <remoteCSE> resource. A descendant CSE is a CSE that either registers to the CSE represented by this <remoteCSE>, or registers to another CSE which is a descendant CSE of this <remoteCSE>.  The Registree CSE represented by this <remoteCSE> shall configure this attribute with a list of descendant CSEs upon creation of the <remoteCSE> resource.  The Registree CSE shall update this attribute whenever a new descendant CSE either registers or de-registers. The Registree CSE shall detect when a descendant CSE registers or de-registers by monitoring the descendantCSEs attribute(s) of its <remoteCSE> resources.  


6.1.2
New Service Layer Forwarding Procedures

6.1.2.1
Procedure for a CSE to forward a Message
When a CSE receives a service layer message and it is not the destination CSE, i.e. its CSE-ID is different from CSE-ID in the “To” field,  it shall attempt to forward the message. The Receiver CSE checks each of its <remoteCSE> resources to find whether the CSE-ID in the “To” field of the message matches the CSE-ID attribute or CSE-IDs in the descendantCSEs attribute. If the Receiver CSE finds a match in a <remoteCSE> resource, it forwards the message to the CSE that is associated with the <remoteCSE> resource. If the Receiver CSE does not find a match, it will forward the message to its Registrar CSE if applicable. If the Receiver CSE does not have a Registrar CSE, it shall return an error to the originator indicating that the target cannot be found (e.g. 4004 NOT_FOUND). 
6.1.2.2
Registration procedure support for service layer forwarding

6.1.2.2.1 Procedure for <remoteCSE> create
Step 1: The Originator CSE shall send the CREATE Request message to the Receiver CSE with its descendant CSEs.

Step 2: The Receiver CSE shall perform creation of <remoteCSE> resource. If the Receiver CSE has registered to another CSE, the Receiver CSE shall send an update request to its Registrar CSE to add the CSE-IDs of the Originator CSE and the Originator CSE’s descendants into the descendantCSEs attribute of the Receiver CSE’s <remoteCSE> hosted by the Registrar CSE.

Step 3: The Receiver CSE shall respond with a Response message. 

Step 4: The Originator CSE upon receipt of the CREATE response message, shall create a <remoteCSE> resource locally under its <CSEBase> resource. This resource is representing the Receiver CSE.

6.1.2.2.2 Procedure for  <remoteCSE> update
Step 1: The Originator CSE shall send the UPDATE Request message to the Receiver including its descendant CSEs.

Step 2: The Receiver CSE shall perform update of <remoteCSE> resource. If the descendantCSEs attribute is updated, and the Receiver CSE has registered to another CSE, the Receiver CSE shall send an update request to its Registrar CSE to make the corresponding updates to the descendantCSEs attribute of the Receiver CSE’s <remoteCSE> hosted by the Registrar CSE.

Step 3: The Receiver CSE shall respond with a Response message. 

6.1.2.2.3 Procedure for <remoteCSE> delete
Step 1: The Originator CSE shall send a DELETE Request message to the Receiver.  

Step 2: The Receiver CSE shall perform deletion of <remoteCSE> resource representing the Originator CSE. If the Receiver CSE has registered to another CSE, the Receiver C6.SE shall send an update request to its Registrar CSE to delete the CSE-IDs of the Originator CSE and the Originator CSE’s descendants in the descendantCSEs attribute of the Receiver CSE’s <remoteCSE> hosted by the Registrar CSE.

Step 3: The Receiver CSE shall respond with a Response message. 

Step 4: The Originator CSE, upon receipt of the DELETE response message, shall delete the <remoteCSE> resource associated with the Receiver CSE locally under its <CSEBase> resource. 

----------------------- End of change  1 -----------------------
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