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Background
The WG5 has been developing a TR on oneM2M Abstraction & Semantics Capability Enablement. The TR (v-0.3.0) contains relevant description of existing technologies from ETSI on abstraction and semantic M2M system. However, there are many sections remained blank to be filled for oneM2M Abstraction & Semantics in the TR including gap analysis and architectural considerations.
In the TR, the description for semantic M2M system from ETSI only defines the high-level architecture without specifying key functional components to support semantics. 
However, in order to go further, it is necessary to identify key technologies and detailed operations for semantics.

So, this contribution provides a description of functional components as well as a functional model to support semantics for various M2M applications. 

The aim of this contribution is to initiate intensive discussion and reach a consensus for architectural issues on semantics and eventually provide inputs for developing semantics related TSs.
Proposal
In this contribution, we propose to insert the following text in the Section 7 (Technologies for Semantic M2M System) of the TR on oneM2M Abstraction & Semantics Capability Enablement.
-------------------------------- Proposed Text  on Section 7.1--------------------------
7.
Technologies for Semantic M2M System
7.1
Overview
7.1.1
Introduction to Semantics technologies
TBD


· 
· 
· 


7.1.2
Key functionalities for Semantics
Figure 7.1 shows a generic functional model to support semantics for various M2M applications. The functionalities of Figure 7.1 are logically composed of three main parts:

· Service access which provides an interface with various M2M applications; 
· Abstraction & semantics which perform main functionalities for semantics to M2M data and resources;   
· Data access which provides connections with a device and/or a gateway for accessing M2M data.
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Figure 7.1: Generic functional model for supporting semantics
7.1.2.1
Semantic Analysis and Query 
In semantic analysis and query, the requests from an M2M application are analyzed semantically. Based on the analysis, it creates semantic query messages and sends the messages to functional components (e.g., ontology repository, reasoning, semantic mash-up, etc.) in abstraction and semantics for requesting semantic information. After obtaining the requested information, it responds to the M2M application. 
7.1.2.2
Reasoning

Reasoning is a mechanism to derive a new implicit knowledge from semantically annotated data and to answer complex user query. It can be implemented as a piece of software to be able to infer logical consequences from a set of asserted facts or axioms.

7.1.2.3
Ontology Repository

Ontology repository is storage of resources defined based on Ontology.

Ontology repository provides a way for storing, retrieving and maintaining of knowledge (i.e., ontology) which is described as OWL or RDF. It should be able to handle large-scale data sets with a lot of concepts for various purposes (e.g., publishing, sharing, indexing, searching, reuse of ontology, etc.). It support languages for query (e.g., RDF Data Query Language(RDQL), QWL Query Language(QWL-QL), SPARQL Protocol And RDF Query Language(SPARQL), etc.). 

7.1.2.4
Ontology Modelling
Ontology is a formal specification of a conceptualization that is defining concepts as objects with their properties and relationships versus other concepts. Therefore, Ontology can be defined as a linguistic artifact that defines a shared vocabulary of basic concepts for discourse about a piece of reality (subject domain) and specifies those concepts including operations. Ontology modeling is the process for building an ontology which is used to model a domain and support reasoning about concepts. Examples of languages for ontology modeling are XML-based RDF, RDF Schema(RDFS), OWL, etc. 

7.1.2.5
Semantic Mash-up

Semantic mash-up provides functionalities to support new services through the creation of new virtual devices, which do not exist in physical world, by obtaining semantic information through semantic descriptions from existing M2M resources in the M2M System.
7.1.2.6
Semantic Annotation

Semantic annotation of M2M resources is a method for adding semantic information to M2M resources so that it provides consistent data translation and data interoperability to heterogeneous M2M applications. Semantically annotated M2M resources can be contacted by an M2M application that understands what data are provided by the resources and what these data means. These annotations provide more meaningful descriptions and expose M2M data than traditional M2M system alone. Semantic information is annotated using Resource Description Framework(RDF) or Web Ontology Language(OWL).

7.1.2.7
Device Abstraction
Device abstraction is a process of mapping between a set of Device Application Information Models and an Abstract Application Information Model according to a specified set of rules. It allows to communicate with multiple, different but semantically similar devices through a virtual device that offers the functionality of the abstracted Application Information Model. 
7.1.2.8
Data Repository
Data repository basically stores new data. In addition, it also provides functions to support the search, modification and deletion of the stored data.  
7.1.2.9
M2M Data Collection
From devices with sensors and/or gateways, raw data are collected and stored in data repository. 
======================== End of Section 7.1 ========================
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