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1. Background
The WG5 has been developing a TR on oneM2M Abstraction & Semantics Capability Enablement. For semantics, the TR contains relevant description of existing technologies only from ETSI. At the last WG5 face-to-face meeting (August 2013)  the necessity of analyzing  existing standards for semantics from other SDOs was raised and  two important SDOs  (i.e., Open Geospatial Consortium (OGC) [1] and World Wide Web Consortium (W3C) [2]) were recommended. Accordingly, WG 5 had a conference call for comprehensive understanding on OGC and W3C activities with the invitation of the experts from the both groups (September 2013).
This contribution introduces relevant activities for semantics in OGC and W3C. The aim of this contribution is to review the current progress on semantics standardization and  identifying new work items for the standardization in oneM2M.
2. Role of OGC and W3C Standards
The OGC had developed Sensor Web Enablement (SWE) standards [3] to provide description and access to data and metadata for sensors. Although these standards became a good initiative for semantics support, they still had many limitations to support abstraction, categorization, and reasoning offered by semantic technologies. On the other hand, the W3C had focused on a semantic annotation method after creating a  Semantic Sensor Network (SSN) - Incubator Group (XG) [4]. The W3C SSN-XG activities have been done considering on the OGC-SWE as a basis to study and recommend methods for using the ontology to semantically enable applications through the extension of the Sensor Model Language (SensorML) [5] for supporting semantic annotations. This approach helped the users of OGC standards to retrofit Extensible Markup Language (XML)-based Web services to better support semantic mash-up and to ease the integration with linked open data applications relying on semantic Web technologies.
Figure 1 in [4] showed a distribution of responsibility among OGC standards and W3C semantic Web standards: 
· At the bottom level, there are no global standards for sensors and sensor networks. 
· OGC standards can provide the sensor service infrastructure for supporting various Web services on top of sensors and sensor networks. 
· W3C semantic Web standards can be leveraged at a later stage of integration when the data is integrated as linked data and in mash-up.
· Related protocols: Resource Description Framework (RDF), Web Ontology Language (OWL) and SPARQL Protocol And RDF Query Language (SPARQL), etc.
In this situation, the OGC SWE and W3C SSN ontology have been developed to support sematic sensor Web through the combination of sensor Web and semantic Web as complimentary standards.
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Figure 1: Standards Landscape: Sensor Networks, Sensor Web, Semantic Web

3. Key Observations and Recent Progress
XML has gained a wide acceptance as a method of providing common syntax for exchanging heterogeneous information. The OGC SWE initiative was another step towards integrating data from various sensor networks to deploy sensor Web applications over Internet based on XML. However, XML itself does not provide any means to support semantics of data (i.e., meaningful data). 
Recently, the OGC has developed a  report on semantic annotations [6] and newly created  Internet of Things (IoT) Standards Working Group (SWG) [7] to develop a candidate standard for access to sensor observations including location information well-suited to IoT and Web of Things (WoT) deployment environments. However, the OGC does not have any strong activity on semantics support yet and OGC standards still remain at the level of description based sensor Web services without full semantics support. 
The W3C SSN ontology is a domain-independent ontology that describes sensors and observations for use in sensor network and sensor Web applications, by merging sensor-focused, observation-focused and system-focused views while considering and integrating most of the conceptualization efforts of the other related projects. However, the aim and scope of the ontologies developed in W3C focused only on sensing devices-related information and do not abstract into the higher-level notions of smart and control entities for automating the deployment of applications in heterogeneous M2M/IoT environments.
After completing the activity of the W3C SSN-XG for developing  ontologies for sensors and sensor networks in 2011 [4], several community groups in the W3C have been created [8]. For example, WoT community group is focusing on the role of Web technologies to facilitate the development of applications and services for the IoT. The areas of interest in the WoT group cover physical objects (and devices), service object (i.e., a virtual interface to physical objects and devices), services and applications.  However, there is no specific activity on semantics for sensors and sensor networks even though there are several working groups on semantics: Semantic Web Interest Group, RDF Working Group and Linked Data Working Group, etc. 

4. Proposal
Semantic sensor Web standards have been developed through complimentary cooperation between OGC sensor Web and W3C semantic Web. However, we have found that there are still a bunch of works to be done for future standardization, specifically for  semantics support in oneM2M. Therefore, we propose to analyse existing standards for semantics from OGC and W3C in some details for reference to identify new work items for the standardization in oneM2M.
NOTE – As companion contributions, we have prepared separate contributions on the introduction to OGC and W3C standards.
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