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1. Introduction
In the previous TP #3 meeting, oneM2M-REQ-2013-0162 was proposed to put “Abstraction and Semantics” (ABS) related requirements into the Requirement TS. However, because of time limitation, only two ABS related requirements were agreed (oneM2M-REQ-2013-0162R02). 

In this meeting, we have additional two contributions containing potential ABS requirements as follows: 

· oneM2M-REQ-2013-0159R4 (InterDigital, Samsung SDS, LGE)
· oneM2M-MAS-2013-0020 (NEC)

This contribution proposes to analyse these two new input contributions together with the agreed and not handled requirements in the last meeting in order to derive a list of consolidated ABS related requirements. 

2. Available ABS related requirements

2.1 Agreed Abstraction and Semantics (ABS) related requirements (source: oneM2M-REQ-2013-0162R02)
	REQ-Number
	Requirements

	ABS-01

	The M2M System shall provide the capability for M2M Applications to communicate with a device without the need for the M2M Applications to be aware of the technology specific communication protocol of the device.

	ABS-02
	M2M system shall be able to support translation mechanism of information models (including meta-data) used by applications and devices.


2.2 Abstraction and Semantics (ABS) related requirements in the requirement lists. (source: oneM2M-REQ-2013-0162R01)
	REQ-Number
	Document ID
	Description

	Group 1
	 
	 

	HLR-070
	oneM2M-REQ-2012-0046R03
	The M2M System shall provide the capability for M2M Applications to communicate with a device without the need for the M2M Applications to be aware of the technology specific communication protocol of the device.

	HLR-103
	oneM2M-REQ-2012-0073R01
	The M2M System shall provide a capability to an Application to allow, via the M2M Service Capability Set, access to its Devices, Virtual Devices and Things to individual other Applications.

	Group 2
	 
	 

	HLR-128
	oneM2M-REQ-2012-0063R03
	M2M system shall be able to provide translation mechanism of information models (including meta-data) used by applications and devices.

	Group 4
	 
	 

	HLR-139
	oneM2M-REQ-2012-0046R03
	The M2M System shall provide the capability to map sets of similar device functionalities of devices to specified application objects.

	HLR-140
	oneM2M-REQ-2012-0046R03
	The M2M System shall provide a capability to associate application objects with the functionalities of a device.

	HLR-141
	oneM2M-REQ-2012-0046R03
	The M2M System shall provide the capability for M2M Applications to invoke a function of the device through the application objects associated with the functionalities of the device.

	Group 8
	 
	 

	HLR-099
	oneM2M-REQ-2012-0073R01
	The M2M System shall provide a capability to an Application to create/delete/update/manage Virtual Devices and Things in the M2M Service Capability Set.

	Group 12
	 
	 

	HLR-081
	oneM2M-REQ-2012-0067R03
	The M2M System shall be capable of providing to authorized Applications a syntactic and sematic description of Diagnostic data of M2M Application, Devices and Gateways

	HLR-100
	oneM2M-REQ-2012-0073R01
	The M2M System shall provide a capability to an Application to publish to authorized Applications semantic descriptions and meta-data (e.g. location) of its Devices, Virtual Devices and Things in the M2M Service Capability Set.

	HLR-101
	oneM2M-REQ-2012-0073R01
	The M2M System shall provide a capability to an Application to search for and discover Devices, Virtual Devices and Things in the M2M Service Capability Network based on their semantic descriptions and meta-data. The supported formats of semantic descriptions shall be described in the oneM2M standard.

	HLR-102
	oneM2M-REQ-2012-0073R01
	The M2M System shall provide a capability to an Application to control, via the M2M Service Capability Network, access to semantic descriptions and meta-data of its Devices, Virtual Devices and Things.

	HLR-142
	oneM2M-REQ-2012-0046R03
	The M2M system shall provide a semantic/ meta-language model that can map industry-specific information models for end device application functionalities to common and application-agnostic abstract functions that are understood components of the M2M system.


2.3 Requirements from InterDigital, Samsung SDS and LGE: (source: oneM2M-REQ-2013-0159R4 ) 

	REQ-Number
	Requirements

	X-01


	The M2M System shall support storing, access, retrieval and updates of the semantics information, at locations local to or remote from the associated resources.

	X-02


	The M2M System shall provide capabilities to manage semantic information (e.g., creating, retrieving, updating, deleting).

	X-03


	The M2M System shall support associating/linking of semantic information with local or remote resources.

	X-04
	The M2M System shall support semantic formats for representing and publishing semantic information of applications (e.g. title, version, related devices).

	X-05
	The M2M System shall have the capability to provide translation, association and abstraction functionality between the semantic formats (e.g. XML, JSON) supported.

	X-06
	The M2M System shall support parsing and interpreting of semantic information.

	X-07
	The M2M System shall support services that perform analytics on content using semantic information.


2.4 Requirements from ETSI use cases: (source: oneM2M-MAS-2013-0020)
	REQ-Number
	Requirements

	E-01

	The M2M System shall support a common (e.g. per vertical domain) semantic data model (e.g. represented by Ontology) available to M2M application.

	E-02
	The M2M System shall provide discovery capabilities that enable the discovery of M2M resources based on their semantic information, e.g. semantic categories and relationship among them. (e.g. all heaters and windows in a room; the room in which a window is located…).

	E-03
	The M2M System shall provide representation and discovery functionality of real-world entities (rooms, windows) that are not necessarily physical devices.

	E-04
	The M2M system shall be able to map control commands issued towards an abstract device to the concrete commands of a specific device.

	E-05
	The M2M System shall support a semantic data model that is at least common to the vertical industry in which a Thing is used to describe Things registered in the M2M System.

	E-06
	The M2M entity shall be able to expose its semantic description to the M2M System.

	E-07
	If a Thing is capable to expose semantic information to the M2M System the M2M System shall be able to use that information to represent the Thing.

	E-08
	The M2M System shall be able to describe the semantic relationship between Things.


3 Analysis 
The intention of this part is grouping similar requirements into the same group. Requirements in the same group are subject to merge or split to derive consolidated requirements. 

· Group-01 (Overall): ABS-01
· Group-02 (Translation): ABS-02, X-05, X-06
· Group-03 (Publishing): E-03, E-06, HLR-100
· Group-04 (Discovery): E-02, HLR-101
· Group-05 (Accessing): X-01, HLR-141, HLR-103, HLR-099
· Group-06 (Managing): X-01, X-02, X-06, HLR-102, HLR-081, HLR-099
· Group-07 (Data model): E-01, E-05, E-08, X-04, HLR-142, 
· Group-08 (Mapping): E-04, X-03, X-05, HLR-140, HLR-139
· Group-09 (Virtual thing and Services): E-07, X-07, HLR-099
4 Consolidated requirements (Proposal)

NOTE: 

· Blue colored cell (Previously agreed requirements)

· Yellow colored cell (Merged and under discussion)

· Purple colored cell (new)
	REQ-Number
	Category
	Requirements
	Status

	ABS-01

	abstraction
	The M2M System shall provide the capability for M2M Applications to communicate with a device without the need for the M2M Applications to be aware of the technology specific communication protocol of the device.
	Agreed

	ABS-02
	Abstraction
	The M2M system shall be able to provide translation mechanisms among Information Models (including meta-data) used by M2M Applications and devices.
	Agreed but revised

	ABS-03
(X-02)
	Semantics
	The M2M System shall provide capabilities to manage semantic descriptions of resources, including: create, retrieve, update, delete, associate/link, etc.
	Discussion

	ABS-04
(E-01)
	Semantics
	The M2M System shall support a common modeling language for semantic descriptions in order to make it available to M2M Applications.
	Discussion

	ABS-05
(E-08)
	Semantics

	The M2M System shall be capable to expose semantic descriptions (including relationships between Things).
	Discussion

	ABS-06
(X-04)
	Semantics
	The M2M System shall support formats for semantic descriptions (e.g. title, version, related Things) of M2M Applications. 
	Discussion

	ABS-07

(out of X-05)
	Semantics
	The M2M System shall have the capability to exchange semantic descriptions between entities using different modeling languages.


	Discussion

	ABS-08

(E-03)
	Abstraction
	The M2M System shall provide the capability to represent real-world entities (e.g. rooms, windows) and virtual devices that are not necessarily physical devices.
	Discussion

	ABS-9 

(out of HLR-101, E-02)
	Semantics
	The M2M System shall provide capabilities to discover M2M Resources based on semantic descriptions.
	Discussion

	ABS-10 

(X-01b)
	Semantics
	The M2M System shall support the capability to access semantic descriptions which are outside of the M2M System using access rights.
	Discussion

	ABS-11
(HLR-103)
	Semantics
	The M2M System shall support capabilities for M2M Applications to allow other M2M Applications to access and manage its M2M resources by using semantic descriptions of the management operations.
	Discussion


	ABS-12
(X-07)
	Semantics
	The M2M System shall support capabilities for M2M Applications for performing semantic inference and M2M data analytics based on semantic descriptions.
	Discussion

	ABS-13
	Semantics
	The M2M System shall provide capability of semantic mash-up that offers new M2M services using existing M2M data from both M2M Applications/Systems. .
	Discussion


5 Required Definitions (Proposal)
· Thing: an element of the environment that is individually identifiable in the oneM2M system.
· Relation: stating a relationship among Things such as “is-part-of”, “is-subtype-of”. 
· Semantics: is the meaning of Things. It focuses on describing the relationship among Things. 
· Semantic description:  is the description of M2M resources that provides semantic information such as semantic relationships, social relationships, definitions, etc. 
· Information Model:  formal representation of the data and methods for Applications.
· Device Information Model: technology (e.g. ZigBee) specific Information Model of the physical device.
· Abstract Information Model: Information Model of common functionalities abstracted from a set of Device Information Models. 
· Abstraction: the process of mapping between a set of Device Information Models and an Abstract Information Model according to a specified set of rules.
· 
· Resource: is a uniquely addressable entity in the oneM2M System. A resource has a representation that can be transferred and manipulated. 
· Virtual Device: a logical device (implemented as software) that acts similar to physical M2M device and provides derived data such as average temperature of a room, number of vehicles that passed during the last minute.  
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