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1
Scope

The present document defines general guidelines when interworking non-oneM2M devices, gateways or applications (non-oneM2M entities) into oneM2M system. oneM2M defined resources are used to represent the state, events, actions, procedures, services provided by the non-oneM2M entities. Therefore in this way, through the oneM2M system, the non-oneM2M entities are exposed in an oneM2M way and the services provided can be consumed via the oneM2M defined interfaces.
2
References

The following text block applies. 

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

Clause 2.1 only shall contain normative (essential) references which are cited in the document itself. These references have to be publicly available and in English.
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.
· Use the EX style, enclose the number in square brackets and separate it from the title with a tab (you may use sequence fields for automatically numbering references, see clause A.4: "Sequence numbering") (see example).

EXAMPLE:

[1]
 ETSI TR 102 473: "<Title>". 
2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

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.
· Use the EX style, add the letter "i" (for informative) before the number (which shall be in square brackets) and separate this from the title with a tab (you may use sequence fields for automatically numbering references).
 [i.1]
oneM2M Drafting Rules (http://www.onem2m.org/images/files/oneM2M-Drafting-Rules.pdf)
3
Definitions, symbols and abbreviations

Delete from the above heading the word(s) which is/are not applicable.
3.1
Definitions

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement. 

· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below). 

· The terms and definitions shall be presented in alphabetical order. 
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<ABREVIATION1>
<Explanation>

<ABREVIATION2>
<Explanation>

<ABREVIATION3>
<Explanation>

4
Conventions 

The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5
Introduction

Interworking of IoT is to enable the exchange of information between different things, devices and applications. Interworking in IoT is composed of 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 share the same interface and communication protocol. Examples include Wifi connection, 3GPP wireless connection etc. If two entites 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, 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 smart home scenario, light switch, home gateway and application that share the same information model can actually deploy the service of switch on and switch off the light if all of them use “ON” to represent switch on the light and “OFF” to represent switch 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 information model layer depends on the resource framework layer.

To enable such exchange, oneM2M has designed the entire end to end architecture and solution from platform (IN-CSE), gateway (MN-CSE) to devices (ASN and ADN).  And corresponding to each layer, oneM2M have dedicated effort for enablement.

· Interworking on the connection layer – Bindings defined by oneM2M i.e. HTTP, CoAP, MQTT and Websocket binding etc.

· Interworking on the resource framework layer – Serializations and resource achitectures 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 and all specializations of <mgmtObj> for device management.

However, the resource architecture defined by oneM2M is very loosely coupled with the service of devices which may still cause interworking problems. The resources defined by oneM2M is the machnism to enforce the common services oneM2M is trying to deliver. How to use these common services relies on interpretation of the implementor of the standard. For devices of different protocols, if services of these devices are exposed in oneM2M using resources in different ways, it is still very hard to enable the plug and play of devices, because consumers of the services may need additional adaptation depending on different implementations.

In this specification, a general interworking architecture and framework covering the concepts of all the three layers introduced above is
 defined.
6
General interworking architecture

6.1
Interworking architecture modes
oneM2M is using an IPE to enforce the interworking between the oneM2M system and NoDN. Two modes of interworking are provided by oneM2M for connecting NoDN into oneM2M system as defined in the following.
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Figure 6.1-1: Interworking through IPE
 Mode

Interworking through IPE
 Mode: The IPE is synchronizing the services provided by NoDN with oneM2M resource architecture and vice versa. The IPE can be deployed together with the CSE or NoDN, or the IPE can also be deployed separately. Deployed together means running on the same execution environment or running on the same operating system where in such case, the communication between the deployed entities doesn’t involve remote communication through wired or wireless network. The communication method provided by the execution environment or the operating system such as function call, service callback or message bus technology is used.

The IPE is an AE registered to the CSE and exposing the services provided by the NoDN to resources that are hosted by that Registrar CSE of the IPE. The IPE also translates the oneM2M primitives into invocation of services provided by NoDN.
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Figure 6.1-2: Integrated Interworking 
Mode

Integrated Interworking Mode: The IPE is integrated as a part of the CSE. The IPE shall not register to the CSE in this case. The services provided by NoDN is translated by the integrated IPE and exposed by the CSE via both Mcc and Mca reference points. The IPE is interworking the services provided by NoDN to oneM2M resources hosted by the CSE.

6.2
Interworking through IPE

For devices that are not oneM2M-compliant, an Interworking Proxy Entity (IPE) is defined for the purpose of connecting the device with oneM2M system. An Interworking Proxy Entity is an AE that supports both oneM2M Mca reference point as well as the non-oneM2M interface that the device support. The IPE is in charge of the mapping and synchronization of services provided by the device and the resources defined by oneM2M.
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Figure 6.2-1 Architecture of interworking through IPE

In this case, the IPE could be deployed together with the not oneM2M-compliant Device or oneM2M CSE or deployed separately. The IPE understands the services provided by the Device and creates corresponding resources in the oneM2M CSE. The IPE at the same time monitors the resources in oneM2M CSE and performs controlling of the Device by invoking the services provided by Device.

Editor’s Note: Alignment to TS-0001 Annex F, and consideration of movement of Annex F to this specification is needed.

6.3
Integrated interworking

The clause describes if the non-oneM2M entities are connected with the oneM2M system directly via Mca or Mcc reference point. i.e., connected with oneM2M system not necessarily through IPE.
7
Basic mapping rules of services

The clause describes mapping rules of services provided by the non-oneM2M entity. For example, each device should be mapped to <AE> resource of oneM2M, each data reporting service should be mapped to <container> resource etc.

Annex A (Informative): Example

The annex give some example 
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