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Introduction
In order to progress the work on WI0056, a number of editorial corrections and improvements for TS-0033 are proposed. There are no changes or additions of features included in this proposal. However, the proposed changes are needed in order to get TS-0033 ready for possibly freezing in TP30 or soon after,
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	Proximal IoT Interworking
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	< 2017-2-14>

	Abstract:
	This document is the specification describing interworking methodologies that are defined by oneM2M for the purpose of interacting with devices or functions in Proximal IoT networks that are not aware of oneM2M. This includes exposing non-oneM2M devices, applications and services to oneM2M entities via the oneM2M resource architecture, as well as exposing oneM2M functions and services to Proximal IoT networks that are not aware of oneM2M. This specification is independent of any specific Proximal IoT technology. Details for interworking with specific Proximal IoT Technologies are contained in other Technical Specifications
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The present document is provided for future development work within oneM2M only. The Partners accept no liability for any use of this specification.

The present document has not been subject to any approval process by the oneM2M Partners Type 1.  Published oneM2M specifications and reports for implementation should be obtained via the oneM2M Partners' Publications Offices.
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1
Scope

The present document defines general guidelines when interworking between external Proximal IoT technologies – which are not aware of oneM2M-defined functionality – and the oneM2M system, i.e. the interaction between non-oneM2M-aware devices, gateways or applications (non-oneM2M entities) and oneM2M-defined entities. In this specification, guidelines are defined on how to use oneM2M-defined resources to represent the state, events, actions, procedures, services provided by the non-oneM2M entities and how to expose oneM2M functions or services represented by oneM2M-defined resource to non-oneM2M Proximal IoT technologies. Therefore, services provided by non-oneM2M entities can be consumed by oneM2M entities via the oneM2M defined interfaces and vice versa. When following these guidelines, oneM2M-aware entities consuming services provided by non-oneM2M-aware entities via the specified interworking methods do not need to know anything about external Proximal IoT technologies. Also entities in an external Proximal IoT network that are not oneM2M-aware can consume services provided by oneM2M entities when exposed to the external Proximal IoT network according to the specified methods.
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2
References


References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references


The following referenced documents are necessary, partially or totally, for the application of the present document. Their use in the context of this TS is specified by the normative statements that are referring back to this clause.

· 

[1]
 oneM2M TS-0011: "Common Terminology".
[2]
 oneM2M TS-0001: " Functional Architecture ".
[3]
oneM2M TS-0023: “Home Appliances Information Model and Mapping”.
 
2.2
Informative references


The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.

· 
[i.1]
oneM2M Drafting Rules (http://www.onem2m.org/images/files/oneM2M-Drafting-Rules.pdf)
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3
Definitions and abbreviations


3.1
Definitions


· 
· 
· 






.
proximal IoT: IoT components interacting with each other in a network of entities that can directly communicate with each other using specific communication protocols and information models that are transported in this network. The notion of “proximal” is motivated by the fact that many of such IoT technologies are based on discovery and advertisement techniques that are designed to be used primarily in networks where all communicating entities are in close proximity with each other, In the current context “proximal” does not imply spatial proximity rather than being part of the same IoT network that is in general not using any oneM2M-defined-functionality. 
NOTE:
when not stated otherwise, entities an a Proximal IoT network are not aware of any oneM2M-defined functions or procedures..
proximal IoT interworking: Exchange of information and exposure / consumption of services across the borders between entities designed for non-oneM2M-defined Proximal IoT technologies and oneM2M entities.







3.3
Abbreviations



For the purposes of the present document, the following abbreviationsapply:


IoT
Internet of Things
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5
Introduction

The scope of Proximal IoT Interworking is to enable the exchange of information between different things, devices and applications and the use of services they provide, irrespective of whether they are designed as oneM2M-defined entities according to the Functional architecture specified in [2] or according to other non-oneM2M-defined Proximal IoT technologies. Proximal IoT Interworking can be modelled to be composed of actions on several layers: On the connection layer, on the resource framework layer and on the information model layer.

· Interworking on the connection layer – focus on the connection of entities. Two entities are interworkable if they support the same communication interface and communication protocol. Examples include Wifi connection, 3GPP wireless connection etc. If two entities are interworkable on the connection layer, it’s only guaranteed that data could be sent from one to another.

· Interworking on the resource framework layer – focus on the data types, resource template and data schemas. Two entities are interworkable if they share the same serializations, data types and resource templates. For example, if both entity can share information with the common understanding of xml schema, each entity will be able to recover the complete information contained in the message. Examples include SOAP, REST API, with specified serializations etc.

· Interworking on the information model layer – focus on the information model, data model and common semantic understanding. Two entities are interworkable if they share the same information model and semantics. For example, in a smart home scenario, a light switch, a home gateway and an application that share the same information model can actually deploy the service of switching on and switching off the light if all of them use an information element with content “ON” to represent switching on the light and “OFF” to represent switching off the light. If the light switch is using “ON” but the application is using “TRUE” , the service cannot be deployed.

Interworking on the resource framework layer depends on the connection layer, and interworking on the information model layer depends on the resource framework layer.

To enable such consistent exchanges, oneM2M has designed the entire end to end architecture spanning entities for the platform (IN-CSE), gateways (MN-CSE) to devices (ASN and and), see the Functional Architecture specification [2].  Corresponding to each layer, oneM2M have specified dedicated definitions for enablement of
· Interworking on the connection layer – Bindings defined by oneM2M i.e. HTTP, CoAP, MQTT and Websocket binding and associated procedures.

· Interworking on the resource framework layer – Serializations and resource structures defined by oneM2M.

· Interworking on the information model layer – The definition or the import of existing information models including the associated procedures in oneM2M. For example the HAIM in home domain in [3] and all specializations of <mgmtObj> for device management in various Technical Specifications, see [2] [].

However, the set of resource structures defined by oneM2M is very loosely coupled with the service of devices which may still cause interworking problems. Using CRUDN operations [2] on resources defined by oneM2M is the mechanism to enforce the common services oneM2M is trying to deliver. How to use these common services relies on interpretation of the implementer of the standard. For devices designed for non-oneM2M Proximal IoT technologies, if services of these devices are exposed to oneM2M entities using resources in inconsistent ways, it is still very hard to enable interworking with these devices, because consumers of the services may need additional adaptation depending on different interpretations of resource content and relationships in different implementations.

In this specification, a general interworking architecture and framework to enable interworking up to the information model layer is defined.
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