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1.Background
According to the discussion at TP#19 meeting , defining a lightweight contentIntance resource to store Time Series Data was also proposed except a new resource type for it. This contribution intends to compare with two solutions and select one of these.
2.New resource type for Time Series Data
In order to reduce the data redudancy , a simple resource type which only includes the necessary attributes was proposed.
 Currently , the resource includes three types of attribute which are universal attributes, common attributes and the specific attributes. Nuiversal attributes shall appear in all resources while the common attributes appear in more than one resource (see 6.3.6 in TS-0004). The common attributes include accessControlPolicyIDs, expirationTime, stateTag, announceTo and announcedAttribute. Therefore, a new resource type supporting Time Series Data shall have univeral attributes and specific attributes which are resource-specific attributes. The common attributes can refer to its parent resource.
Based on the above discussion ,the  <tsdInstance>  resource  is defined as follows.
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Attributes of <tsdInstance> resource
	Attributes of <contentInstance>
	Multiplicity
	RW/

RO/

WO
	Description
	<contentInstanceAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	labels
	0..1 (L)
	WO
	See clause 9.6.1.3 where this common attribute is described.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	dataTime 
	1 
	WO 
	This attribute contains the time when the data was collected from M2M Node 
	OA 

	data 
	1 
	WO 
	This attribute contains the data collected from M2M Node 
	OA 


   A new Time Series Data including the data and time will lead to create a new tsdInstance and this resource cannot be updated once created like contentInstance resource. 

Since the characteristics of  Time Series Data are chronological , infinite ,dynamical  and possibly periodic , the new resource timeSeriesData which is used to store a series of Time Series Data and related meta information.
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Child resources of <timeSeriesData> resource
	Child Resources of <timeSeriesData>
	Child Resource Type
	Multiplicity
	Description
	<timeSeriesDataAnnc> Child Resource Types

	semanticDescriptor
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

	[variable]
	<tsdInstance>
	1..n
	See clause 9.6.x
	<tsdInstance>, <tsdInstanceAnnc>

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	<subscription>


The <timeSeriesData> resource shall contain the attributes specified in table 9.6.6-2.

Table 9.6.6-2: Attribute of <timeSeriesData> resource
	Attributes of 
<container>
	Multiplicity
	RW/

RO/

WO
	Description
	<timeSeriesDataAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3 where this common attribute is described. 
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described. If no accessControlPolicyIDs are provided at the time of creation, the accessControlPolicyIDs of the parent resource is linked to this attribute
	MA

	labels
	0..1 (L)
	RW
	See clause 9.6.1 where this common attribute is described.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	stateTag
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	OA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	creator
	0..1
	RO
	The AE-ID or CSE-ID of the entity which created the resource.
	NA

	maxNrOfTsdInstances
	0..1
	RW
	Maximum number of direct child  <tsdInstance> resources in the <timeSeriesData> resource.
	OA

	maxByteSize
	0..1
	RW
	Maximum  size in bytes of data(i.e., dataTime and data attribute of a <tsdInstance>  resource) that is allocated for the <tsdInstance> resource for all direct child <tsdInstance>  resources in the <timeSeriesData> resource.
	OA

	maxTsdInstanceAge
	0..1
	RW
	Maximum age of a direct child <tsdInstance>  resource in the  <timeSeriesData> resource. The value is expressed in seconds.
	OA

	currentNrOftsdInstances
	1
	RO
	Current number of direct child <tsdInstance> resource in the  <<timeSeriesData> resource. It is limited by the maxNrOfInstances.
	OA

	currentByteSize
	1
	RO
	Current size in bytes of data(i.e., dataTime and data attribute of a <tsdInstance> resource) stored in all direct child <tsdInstance> resources of a <timeSeriesData>  resource. It is limited by themaxByteSize.
	OA

	period
	0..1
	WO
	The period of  Time Series Data.
	OA

	dataTimeDuplication
	1
	RW
	The attribute indicates whether the different <tsdInstance>  with the same dataTime attribute is permitted. If no, the Receiver shall not create the <tsdInstance>  with the dulication of dataTime attribute.
	OA

	dataTimeType
	1
	RW
	The type of dataTime attribute in <tsdInstance>  resource  includes absolute and relative time.
	OA

	dataDetect
	0..1
	WO
	Indicates whether the Receiver shall detect the missing Time Series Data if it is periodic.
	NA

	missingData
	0..1(L)
	RO
	The list of the dataTime attribute represented the missing Time Series Data.
	NA

	ontologyRef
	0..1
	RW
	A reference (URI) of the ontology used to represent the information that is stored in the child <tsdInstance> resources of the present <timeSeriesData> resource (see note).
	OA

	NOTE:
The access to this URI is out of scope of oneM2M.


3.Light Weight contentInstance for Time Series Data

Light Weight contentInstance means that the attributes which the mulplicity is  0..1 are set to 0 in the contentInstance resource and a new attribute “contentTime” is added to support Time Series Data. However, the several common  attributes which the mulplicity is “1” still exist , for instance expirationTime, stateTag . This still results in data redundancy.
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A new Time Series Data including the data and time will lead to create a new contentInstance  and the container is used to store a series of Time Series Data and related meta information. Since non-Time-Series- can be stored in container/contentInstance as well, this may mix the two types of data and result in the complexity of Discovery.i
4. Proposal
The new resources <timeSeriesData> and <tsdInstance> need to be defined to support Time Series Data according to the above discussion.
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