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Introduction
This CR proposes to add a new feature to retireve multiple <contentInstance> resources that are oldest or latest. 

On this topic, there has been several discussions before and the candidate solution as the way forward was decided with the contribution “SDS-2023-0032R01-discussion_on_getting_N_latest_oldest_instances”. The agreed option was:
· Opt 3) “base/cnt1?latestInstances=5” & “base/cnt1?oldestInstances=5” (as new Filter Criteria condition)
NOTE: not just release-5 as a new feature, but release 4 and 3 are the targeted releases which do not have certification program yet, so it is still allowable to add new features(s) if necessary in contributor’s opinion.
In R01: removed the change 1, but added change 2 for Filter Criteria 
In R02: after the discussion with R01, the query target is changed into <latest> and <oldest> while having a single Filter Criteria condition “numberOfInstances”. 
· For that change 3 is also introduced for procedure updates.
· no only retrieve procedures for <la> and <ol>, delete procedures has been also added.
In R03: 
· added texts for retrieval procedures when there are less instances than the requested number 
· modified texts for delete procedures
· Also as part of discussion the other issue is spotted: currently <lastest> and <oldest> resources do not specify anything on <timeSeriesInstance> and <flexContainerInstance> resouces handling. Note that flexContainerInstance resource type is added in Rel-4. Also note that this CR intends to add this multiple oldest/latest instance retrieval for Rel-3/4/5.
-----------------------Start of change 2-------------------------------------------

8.1.2
Request 

· Filter Criteria: optional filter criteria: conditions for filtered operations which are described in table 8.1.2-2. This is used for resource discovery (clause 10.2.6) and general Create, Retrieve, Update, Delete requests (clauses 10.1.3, 10.1.4 and 10.1.5).

The Filter Criteria set includes matching conditions and filter handling conditions.

One of the handling conditions is the filterUsage condition (table 8.1.2-2) which governs the use of the other Filter Criteria conditions and the Discovery-based operations as detailed in clause 10.2.6.
Matching conditions are evaluated against resources and, when true, determine the matched resources which compose the matching result. The filter handling conditions provide additional input used to determine the filtering result (e.g. maximum number of resources to be included in the filtering result). The filtering result may be composed of one or more resources and determines the target resources for Discovery-based operations.


Examples of filter criteria usage are provided in clause 10.2.6.
Table 8.1.2-2: Filter Criteria conditions

	Condition tag
	Multiplicity
	Description

	Matching Conditions

	createdBefore
	0..1
	The creationTime attribute of the matched resource is chronologically before the specified value.

	createdAfter
	0..1
	The creationTime attribute of the matched resource is chronologically after the specified value.

	modifiedSince
	0..1
	The lastModifiedTime attribute of the matched resource is chronologically after the specified value.

	unmodifiedSince
	0..1
	The lastModifiedTime attribute of the matched resource is chronologically before the specified value.

	stateTagSmaller
	0..1
	The stateTag attribute of the matched resource is smaller than the specified value.

	stateTagBigger
	0..1
	The stateTag attribute of the matched resource is bigger than the specified value.

	expireBefore
	0..1
	The expirationTime attribute of the matched resource is chronologically before the specified value.

	expireAfter
	0..1
	The expirationTime attribute of the matched resource is chronologically after the specified value.

	labels
	0..1
	The labels attribute of the matched resource matches the specified value.

	labelsQuery
	0..1
	The value is an expression for the filtering of labels attribute of resource when it is of key-value pair format. The expression is about the relationship between label-key and label-value which may include equal to or not equal to, within or not within a specified set, etc.
For example, label-key equals to label value, or label-key within {label‑value1, label-value2}. Details are defined in oneM2M TS-0004 [3].

	childLabels
	0..1
	A child of the matched resource has labels attributes matching the specified value. The evaluation is the same as for the labels attribute above. Details are defined in oneM2M TS-0004 [3].

	parentLabels
	0..1
	The parent of the matched resource has labels attributes matching the specified value. The evaluation is the same as for the labels attribute above. Details are defined in oneM2M TS-0004 [3].

	resourceType
	0..n
	The resourceType attribute of the matched resource is the same as the specified value. It also allows differentiating between normal and announced resources.

	childResourceType
	0..n
	A child of the matched resource has the resourceType attribute the same as the specified value. 

	parentResourceType
	0..1
	The parent of the matched resource has the resourceType attribute the same as the specified value. 

	sizeAbove
	0..1
	The contentSize attribute of the <contentInstance> matched resource is equal to or greater than the specified value.

	sizeBelow
	0..1
	The contentSize attribute of the <contentInstance> matched resource is smaller than the specified value.

	contentType
	0..n
	The contentInfo attribute of the <contentInstance> matched resource matches the specified value.

	attribute
	0..n
	This is an attribute of resource types (clause 9.6). Therefore, a real tag name is variable and depends on its usage and the value of the attribute can have wild card *. E.g. creator of container resource type can be used as a filter criteria tag as "creator=Sam", "creator=Sam*", "creator=*Sam".

	childAttribute
	0..n
	A child of the matched resource meets the condition provided. The evaluation of this condition is similar to the attribute matching condition above.

	parentAttribute
	0..n
	The parent of the matched resource meets the condition provided. The evaluation of this condition is similar to the attribute matching condition above.

	semanticsFilter
	0..n
	Both semantic resource discovery and semantic query use semanticsFilter to specify a query statement that shall be specified in the SPARQL query language [5]. When a CSE receives a RETRIEVE request including a semanticsFilter, and the Semantic Query Indicator parameter is also present in the request, the request shall be processed as a semantic query; otherwise, the request shall be processed as a semantic resource discovery.
In the case of semantic resource discovery targeting a specific resource, if the semantic description contained in the <semanticDescriptor> of a child resource matches the semanticFilter, the URI of this child resource will be included in the semantic resource discovery result.

In the case of semantic query, given a received semantic query request and its query scope, the SPARQL query statement shall be executed over aggregated semantic information collected from the semantic resource(s) in the query scope and the produced output will be the result of this semantic query.

Examples for matching semantic filters in SPARQL to semantic descriptions can be found in oneM2M TR-0007 [i.28].

	filterOperation


	0..1
	Indicates the logical operation (AND/OR/XOR) to be used for different condition tags. The default value is logical AND.

	contentFilterSyntax
	0..1
	Indicates an identifier for the syntax used in contentFilterQuery for content-based discovery.

	contentFilterQuery
	0..1
	The query string shall be specified when contentFilterSyntax parameter is present.

	geoQuery
	0..1
	Indicates geo-query conditions having the following sub-elements:

· geometry type (e.g. Point, Polygon) of the geo-coordinates
· geo-coordinates
· geo-spatial function type (e.g. ST_Within)
When this condition is present, all three sub-elements shall be present.

	operations
	0..1(L)
	A matched resource has a linked <accessControlPolicy> that grants the originator permission to perform the operations listed.

	Filter Handling Conditions

	filterUsage
	0..1
	Indicates how the filter criteria is used. If provided, possible values are 'discovery', 'conditionalOperation', 'discoveryBasedOperation' and 'IPEOnDemandDiscovery'.

If filterUsage is 'conditionalOperation', the request is a conditional operation executed only if the target resource conforms to the filter criteria.

If this parameter is 'discovery', 'discoveryBasedOperation' or 'IPEOnDemandDiscovery', the matching conditions in this table are evaluated against resources and, when true, determine the matching result. Other filter handling conditions provide additional input used to determine the filtering result, which may be composed of zero or more descendant resources.
If filterUsage is 'discovery', the only valid operation is a RETRIEVE and the request is for resource discovery (clause 10.2.6), i.e. only the resource IDs in the filtering result are returned.

If filterUsage is 'discoveryBasedOperation' the valid operations are CREATE, UPDATE or DELETE, and the operation is applied to all the resources in the filtering result.

If filterUsage is 'IPEOnDemandDiscovery' the Hosting CSE first processes the request locally as a regular discovery and if no target resources have been discovered, the request is sent to the IPE with the discovery Originator ID. When the IPE successfully generates new resources matching the Filter Criteria conditions, the Hosting CSE discovers them and returns the corresponding resource ID(s). This value shall only be valid for the Retrieve request targeting an <AE> resource that represents the IPE.
Additional details are provided in clause 10.2.6.

	limit
	0..1
	The maximum number of resources to be included in the filtering result. This may be modified by the Hosting CSE. When it is modified, then the new value shall be smaller than the suggested value by the Originator.

	level
	0..1
	The maximum level of resource tree that the Hosting CSE shall perform the operation starting from the target resource (i.e. To parameter). This shall only be applied for Retrieve operation and 'discoveryBasedOperation'. The level of the target resource itself is zero and the level of the direct children of the target is one.

	offset
	0..1
	The number of direct child and descendant resources that a Hosting CSE shall skip over and not include within a Retrieve response when processing a Retrieve request to a targeted resource. This shall only be valid for Retrieve operations.

	
	
	

	
	
	

	numberOfInstances
	0..1
	The number of <contentInstance>, <timeSeriesInstance> or <flexContainerInstance> resources to be retrieved. This condition shall only be allowed then the request targets the <latest> or <oldest> virtual resource.

	applyRelativePath
	0..1
	This attribute contains a resource tree relative path (e.g. ../tempContainer/LATEST). This condition applies after all the matching conditions have been used (i.e. a matching result has been obtained). The attribute determines the set of resource(s) in the final filtering result. The filtering result is computed by appending the relative path to the path(s) in the matching result. All resources whose Resource-IDs match that combined path(s) shall be returned in the filtering result. If the relative path does not represent a valid resource, the outcome is the same as if no match was found, i.e. there is no corresponding entry in the filtering result. This shall only be valid for filterUsage 'discovery' or 'discoveryBasedOperation'.


The rules when multiple matching conditions are used together shall be as follows:

· Different condition tags shall use the "AND/OR/XOR" logical operation based on the filterOperation specified.


E.g. createdBefore = "time1" AND unmodifiedSince = "time2" if filterOperation = "AND" or "NULL", or createdBefore = "time1" OR unmodifiedSince = "time2" if filterOperation = "OR", or createdBefore = "time1" XOR unmodifiedSince = "time2" if filterOperation = "XOR".
· Same condition tags shall use the "OR" logical operation, i.e. filterOperation does not apply to same conditions.

· The XOR operation evaluates to true if and only if an odd number of its inputs are true.

· No mixed AND/OR/XOR filter operation will be supported.

Once the Request is delivered, the Receiver shall analyse the Request to determine the target resource.

If the target resource is addressing another M2M Node, the Receiver shall route the request appropriately.

If the target resource is addressing the Receiver, it shall:

· Check the existence of To addressed resource.

· Identify the resource type by Resource Type.

· Check the privileges for From Originator to perform the requested operation.

· Perform the requested operation (using Content content when provided) according to the provided request parameters as described above.

· Depending on the request result content, respond to the Originator with indication of successful or unsuccessful operation results. In some specific cases (e.g. limitation in the binding protocol or based on application indications), the Response could be avoided.
-----------------------End of change 2---------------------------------------------

-----------------------End of change 3---------------------------------------------

10.2.4
Data management

10.2.4.11
Retrieve <latest>
If locationID of <container> is configured, the procedure specified in clause 10.2.9.7 shall apply.
If locationID of <container> is not configured, this procedure shall apply to the latest <contentInstance> resource among all existing <contentInstance> resources in the parent <container> resource. If there is no <contentInstance> resource in the parent, then the Receiver shall response with an error.
This procedure is the same as the procedures in clause 10.2.4.8 <contentInstance> RETRIEVE.
If the numberOfInstances Filter Criteria condition is present, the number of latest <contentInstance> resources shall be retrieved. If the number of existing instances are smaller than the numberOfInstances, then the exsting instance resources shall be retrieved.
10.2.4.12
Delete <latest>
This procedure shall apply to the latest <contentInstance> resource among all existing <contentInstance> resources in the parent <container> resource. If there is no <contentInstance> resource in the parent, then the Receiver shall response with an error.

This procedure is the same as the procedures in clause 10.2.4.10 <contentInstance> DELETE.
If the numberOfInstances Filter Criteria condition is present, the number of latest <contentInstance> resources shall be deleted. If there is one or more <contentInstance> resources but less than the numberOfInstances, then the existing <contentInstance> resources shall be removed.
10.2.4.13
Retrieve <oldest>
This procedure shall apply to the oldest <contentInstance> resource among all existing <contentInstance> resources in the parent <container> resource. If there is no <contentInstance> resource in the parent, then the Receiver shall response with an error.

This procedure is the same as the procedures in clause 10.2.4.8 <contentInstance> RETRIEVE.
If the numberOfInstances Filter Criteria condition is present, the number of oldest <contentInstance> resources shall be retrieved. If the number of existing instances are smaller than the numberOfInstances, then the exsting instance resources shall be retrieved.
10.2.4.14
Delete <oldest>
This procedure shall apply to the oldest <contentInstance> resource among all existing <contentInstance> resources in the parent <container> resource. If there is no <contentInstance> resource in the parent, then the Receiver shall response with an error.

This procedure is the same as the procedure in as clause 10.2.4.10 <contentInstance> DELETE.
If the numberOfInstances Filter Criteria condition is present, the number of oldest <contentInstance> resources shall be deleted. If there is one or more <contentInstance> resources but less than the numberOfInstances, then the existing <contentInstance> resources shall be removed.
-----------------------End of change 3---------------------------------------------
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