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1. Introduction
The mush up capability is considered to be required in oneM2M systems, since it can facilitate the access of complicated parameters which cannot be directly measured by physical sensors and support cooperative working of multiple devices. In this contribution, we give some considerations on the modelling aspects supporting mush up.
2. Discussion
According to the current device and things aspect association model in TR 0007, the mush up relationships can be modelled in three categories.
1) Things category

In this category, the mush up relationship will be described from the perspective of things aspect. There will be a semantic rule or ontology to state the natural relationship between the mush-up things aspect and other related things aspects, e.g. the relationship between the air aspect Air quality index (AQI) and other air aspects such as PM2.5, PM10, SO2 and NO2. This is highly related to the domain ontology of air environment. 
2) Devices category

In this category, the mush up relationship will be described from the perspective of devices. There will be a semantic rule or ontology to state the relationship between the operation of the mush-up devices and the operations of other devices involved in the mush up. Fig.1 gives an example for the mush up modelling in device category.
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Fig.1 an example for mush-up modelling in device category 
3) Association category

In this category, the mush up relationship will be described from the perspective of association. There will be a semantic rule or ontology to state the association between the mush-up aspect and related devices, e.g. the association between AQI and air quality related monitoring devices such as PM2.5, PM10, SO2 and NO2 monitoring devices. This type of association is more complex than the current association in TR 0007, since it will associate with mush-up logic and multiple devices. Fig. 2 gives an example for mush up modelling in association category.
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Fig.2 an example for mush-up modelling in association category
In Table I, we give the comparisons of above modelling methods. It can be observed that modelling in devices category is preferred for the cooperative working case, and modelling in association category is more suitable for the complicated parameter sensing case. Overall modelling in devices category is a good choice, and modelling in association category can be considered as a supplementary method in future if necessary.
Table I. comparisons of mush up relationship modelling

	
	Advantages
	Weakness

	Things category
	· Natural expressions for the mush up relationship

· Independent from the type of devices associated with thing aspects
	· hardly reflect the measured or impact quality
· may need to extend domain ontology

	Devices category
	· easy for modelling the cooperative working of multiple devices
· flexible for  reconstructing the mush up of devices


	· not easy for reflecting the measured quality for the mush-up aspects impacted by the devices involved in Mush-up.   

	Association category
	· facilitate reflecting the measured or impact quality
· flexible for  reconstructing the mush up of devices


	· not easy for modelling the cooperative working of multiple devices


3. Proposal
It is proposed to model the mush up relationship in devices category and add the following content to TR 0007.
======================== Start of 1st Change ========================

8.2.2.6
Modelling of mush up devices

The basic structure for modelling Devices is described in Fig. 27 of section 8.2.2.1.In that structure, specific Device Types and successively Operation and Parameter Types are involved. The structure for modelling mush up devices should inherit the basic structure for modelling devices, but may extend the basic structure for describing the mush up relationship between mush-up devices and other devices involved in mush up. A concept named Mush up is introduced for representing the mush up relationship.
As shown in Fig. x, the Operation of mush-up device will be linked to the Mush up concept.  Besides Operation of mush-up device, the Mush up concept is also associated with Operations of other devices involved in mush up and a Mush-up logic concept.  
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Fig.x Structure for modelling mush-up devices
There are two types of relations between the Mush up concept and Operations of other devices involved in mush up. One type indicates that the Operation plays an input role in the mush up, the other type indicates that the Operation plays an output role in the mush up.
The Mush-up logic concept is used to describe the service logic in the mush up.  It will have a data type property (e.g. xsd: string) for logic expression.
======================== End of 1st Change ========================
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