	ARC-2016-0425-Service_Layer_Forwarding_Analysis
	[image: image5.png]






	


	CHANGE REQUEST

	Meeting:*
	ARC#25

	Source:*
	InterDigital

	Date:*
	2016-10-09

	Contact:*
	Dale Seed – dale.seed@InterDigital.com  

	Reason for Change/s:*
	Analysis of Existing oneM2M Forwarding mechanisms

	CR  against:  Release*
	Rel-3

	CR  against:  WI*
	 FORMCHECKBOX 
 Active <WI-0062>  
 FORMCHECKBOX 
 MNT Maintenace / < Work Item number(optional)>
 FORMCHECKBOX 
 STE Small Technical Enhancements / < Work Item number (optional)>

Only ONE of the above shall be ticked

	CR  against:  TS/TR*
	TR-0030

	Clauses/Sub Clauses*
	Section 5

	Type of change: *
	 FORMCHECKBOX 
 Editorial change

 FORMCHECKBOX 
 Bug Fix or Correction

 Change to existing feature or functionality

 FORMCHECKBOX 
 New feature or functionality
Only ONE of the above shall be ticked

	Post Freeze checking:*
	This CR contains only essential changes and corrections?  YES  FORMCHECKBOX 
  NO  FORMCHECKBOX 

This CR is a mirror CR? YES  FORMCHECKBOX 
   NO  FORMCHECKBOX 
  if YES, please indicate the document number of the original CR: 

	Template Version:23 February 2015 (Dot not modify)


oneM2M Notice

The document to which this cover statement is attached is submitted to oneM2M.  Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by terms of the Working Procedures and the Partnership Agreement, including the Intellectual Property Rights (IPR) Principles Governing oneM2M Work found in Annex 1 of the Partnership Agreement.

GUIDELINES for Change Requests:

Provide an informative introduction containing the problem(s) being solved, and a summary list of proposals.

Each CR should contain changes related to only one particular issue/problem.
Follow the principle of completeness, where all changes related to the issue or problem within a deliverable are simultaneously proposed to be made E.g. A change impacting 5 tables should not only include a proposal to change only 3 tables. Includes any changes to references, definitions, and acronyms in the same deliverable.
Follow the drafting rules.
All pictures must be editable.
Check spelling and grammar to the extent practicable.
Use Change bars for modifications.
The change should include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change. Additions of complete sections need not show surrounding clauses as long as the proposed section number clearly shows where the new section is proposed to be located.
Multiple changes in a single CR shall be clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause.
When subsequent changes are made to content of a CR, then the accepted version should not show changes over changes. The accepted version of the CR should only show changes relative to the baseline approved text. 
5
Analysis of Existing oneM2M Forwarding Mechanisms
----------------------- Start of change  1 -----------------------
5.1. Registration

A CSE performing registration to another CSE is referred to as a Registree CSE. The CSE to which a CSE is registering to is referred to as the Registrar CSE. The Registration procedure requires the creation of two resources (a <remoteCSE> on the Registrar CSE and a <remoteCSE> on the Registree CSE.  The following is the CSE regisation procedure as described in TS-0001 section 10.1.1.2.1. In this procedure, the Originator is the Registree CSE and the receiver is the Registrar CSE.  
It is worth noting, that during the oneM2M CSE registration procedure, a Registree CSE does NOT share any information with its Registrar CSE regarding whether or not it has other CSEs registered to it.  As a result, a Registrar CSE does not have any awareness of CSEs that may be registered to any of its Registree CSEs.    
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Figure 5.1-1 Procedure for Creating a <remoteCSE> Resource
Step 001: The Originator shall send the CREATE Request message.

Step 002: The Receiver shall process the registration request message.

Step 003: The Receiver shall respond with a registration Response message that contains the address/URI of the registered CSE.

Step 004: The Originator, upon receipt of the CREATE response message, shall create a <remoteCSE> resource locally under its <CSEBase> resource. This resource is representing the Receiver CSE. The Originator shall provide the appropriate values to all mandatory parameters.

Step 005: The Originator may issue a RETRIEVE Request towards the Receiver (same To as for the CREATE request message) to obtain the optional parameters of the <remoteCSE> resource created at the Receiver as for step 004 (e.g. labels, accessControlPolicyIDs attributes).

Step 006: The Receiver verifies that the Originator has the appropriate privileges to access the information.

Step 007: The Receiver sends a RETRIEVE response message.

Step 008: The Originator shall update the created <remoteCSE> resource for the Receiver with the information obtained in step 007.

5.2. Addressing and Forwarding 
Within the oneM2M architecture, service layer forwarding is based upon routing of requests from one CSE to another based upon the CSE-ID information specified in the request message.  For a oneM2M request to be forwarded from one CSE to another CSE, the “To” parameter of the request must include a CSE-ID.  To forward requests within a single SP domain, the CSE-ID may be formatted as either a SP-Relative-CSE-ID or an Absolute-CSE-ID.  To forward requests from a CSE in one SP domain to a CSE in another SP domain, the CSE-ID must be formatted as an Absolute CSE-ID.  
Figure 5.2-1 provides an overview of oneM2M defined identifiers.  In this example, the SP-Relative-CSE-ID is “ASN-CSE-2” and the Abolute-CSE-ID is www.m2mprovider2.com/ASN-CSE-2. 
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Figure 5.2-1: Example Overview of oneM2M Identifiers
When a CSE receives a service layer request and it is not the destination CSE, i.e. its CSE-ID is different from the CSE-ID specified in the “To” parameter of the request, the receiving CSE shall attempt to forward the request to one of its Registrant CSEs or its Registrar CSE.  To do this, a receiving CSE will compare the CSE-ID in the request with the CSE-IDs configured within the <remoteCSE> resource it hosts for each of its Registree and Registrar CSEs.  If a matching CSE-ID is found, the receiving CSE will forward the request to the corresponding CSE. If a match is not found and the receiving CSE has a Registrar CSE, it will forward the request to it.  Otherwise, the receiving CSE will return an error to the originator indicating that the target cannot be found (e.g. 4004 NOT_FOUND). 

An example is shown in Figure 5.2-2, where

· ASN-CSE-1 is registered to MN-CSE-1, 

· MN-CSE-1 is registered to IN-CSE and 

· ASN-CSE-2 registers to IN-CSE. 

When an entity, e.g. ASN-CSE1 sends a request to retrieve a resource hosted by another entity, e.g. ASN-CSE2, which it does not have a registration relationhip with, it sends the request to its Registrar CSE, e.g. the MN-CSE-1. When the Registrar CSE, e.g. MN-CSE-1, receives the request, if the destination entity of the message, e.g. MN-CSE-2, does not have a registration relationship with it, it forwards the request to its Registrar CSE, e.g. IN-CSE. When the message arrives at the IN-CSE, the IN-CSE forwards the message to the ASN-CSE-2 via ASN-CSE-2’s PoA since ASN-CSE-2 is registered to IN-CSE.
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Figure 5.2-2: Service Layer Message Forwarding

5.3. Limitations 
oneM2M lacks support for forwarding a request downward in the hierarchy which span across multiple CSE hops. This is because oneM2M registration only shares information between a Registrar and a Registree CSE. As a result a Registrar CSE does not have awareness of any CSEs that may be registered to any of its Registree CSEs.
An example of this limitation is shown in Figure 5.3-1, where: 
· ASN-CSE-1 is registered to MN-CSE-1,
· MN-CSE-1 is registered to IN-CSE,
· MN-CSE-2 is registered to IN-CSE and
· ASN-CSE-2 is registered to MN-CSE-2. 
When ASN-CSE-1 sends a message to ASN-CSE-2, ASN-CSE-1 first sends the message to MN-CSE-1 (its Registrar CSE). MN-CSE-1 forwards the request to IN-CSE (it’s Registrar CSE). However, IN-CSE does not know how to forward the message since ASN-CSE-2 is not registered to IN-CSE and MN-CSE-2 does not provide information about its registree CSEs (i.e. ASN-CSE2) to IN-CSE.  Hence, when the IN-CSE attempts to find a matching CSE-ID by inspecting the <remoteCSE> resources it hosts, a match is not found. 
Therefore, ASN-CSE-1 cannot send a message to ASN-CSE-2 in the currently defined oneM2M architecture without using proprietary mechanisms which causes interoperability issues. 
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 Figure 5.3-1: Limitation in oneM2M Service Layer Message Forwarding
----------------------- End of change  1 -----------------------
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