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@@ -1,45 +1,53 @@ 
1	1		---
2	2		Title: AI enablement to oneM2M
3	3		Spec Number: TR-0071
4		-	Version: v0.4.0
5		-	Date: 2025-09-08
	4	+	Version: v0.4.1
	5	+	Date: 2026-09-08
6	6		Abstract: The document provides a summary of identified AI/ML-related requirements at Stage 1. It then investigates potential architectural solutions to support these identified AI/ML requirements. Based on the findings of this technical report, new features will be proposed to enable AI/ML in the oneM2M system. 
7		-	Copyright Year: 2025
8		-	Copyright: oneM2M Partners Type 1 (ARIB, ATIS, CCSA, ETSI, TIA, TSDSI, TTA, TTC). All rights reserved. The copyright extends to reproduction in all media.
	7	+	Copyright Year: 2026
	8	+	Copyright: oneM2M Partners Type 1. All rights reserved. The copyright extends to reproduction in all media.
9	9		---
10	10		
11	11		# 1 Scope
	12	+	
12	13		The current document provides a summary of identified AI/ML-related requirements at Stage 1. It then investigates potential architectural solutions to support these identified AI/ML requirements. Based on the findings of this technical report, new features will be proposed to enable AI/ML in the oneM2M system.
13	14		
14	15		
15	16		# 2 References
	17	+	
16	18		<mark>The following text block applies.</mark>
17	19		
18	20		References are either specific (identified by date of publication and/or edition number or version number) or nonspecific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
19	21		
20	22		
21	23		## 2.1 Normative references
	24	+	
22	25		<mark>As a Technical Report (TR) is entirely informative it shall not list normative references.</mark>
23	26		
24	27		The following referenced documents are necessary for the application of the present document.
25	28		
26		-	- <span id="_ref_1"></span><a name="_ref_1">[1]</a>	oneM2M TS-0001: \"Functional Architecture - Release 5\".
27		-	- <span id="_ref_2"></span><a name="_ref_2">[2]</a>	oneM2M TS-0004: \"Service Layer Core protocol Specification - Release 5\".
	29	+	<span id="_ref_1"></span><a name="_ref_1">[1]</a>	oneM2M TS-0001: "Functional Architecture - Release 5".
	30	+	
	31	+	<span id="_ref_2"></span><a name="_ref_2">[2]</a>	oneM2M TS-0004: "Service Layer Core protocol Specification - Release 5".
28	32		
29	33		
30	34		## 2.2 Informative references
	35	+	
31	36		<mark>Clause 2.2 shall only contain informative references which are cited in the document itself.</mark>
32	37		
33	38		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.
34	39		
35		-	- <span id="_ref_i.1"></span><a name="_ref_i.1">[i.1]</a> [oneM2M Drafting Rules](https://member.onem2m.org/static_Pages/others/Rules_Pages/oneM2M-Drafting-Rules-V1%202%202.doc)
36		-	- <span id="_ref_i.2"></span><a name="_ref_i.2">[i.2]</a> oneM2M TR-0068 (V5.0.1): \"AI enablement to oneM2M\".
	40	+	<span id="_ref_i.1"></span><a name="_ref_i.1">[i.1]</a> [oneM2M Drafting Rules](https://member.onem2m.org/static_Pages/others/Rules_Pages/oneM2M-Drafting-Rules-V1%202%202.doc)
	41	+	
	42	+	<span id="_ref_i.2"></span><a name="_ref_i.2">[i.2]</a> oneM2M TR-0068 (V5.0.1): "AI enablement to oneM2M".
37	43		
38	44		# 3 Definition of terms, symbols and abbreviations
	45	+	
39	46		<mark>Delete from the above heading the word(s) which is/are not applicable.</mark>
40	47		
41	48		
42	49		## 3.1 Terms
	50	+	
43	51		<mark>Clause numbering depends on applicability.</mark>
44	52		
45	53		
@@ -59,7 +67,7 @@ 
59	67		
60	68		<mark>example 1: text used to clarify abstract rules by applying them literally</mark>
61	69		
62		-	> NOTE:    This may contain additional information.
	70	+	> NOTE: This may contain additional information.
63	71		
64	72		## 3.2 Symbols
65	73		
@@ -89,7 +97,7 @@ 
89	97		
90	98		# 4 Conventions
91	99		
92		-	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 [\[i.1\]](#_ref_i.1)
	100	+	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 [\[i.1\]](#_ref_i.1)
93	101		
94	102		
95	103		# 5 Introduction
@@ -109,7 +117,7 @@ 
109	117		**Table 6.1-1: Collection of potential requirements in TR-0068 [\[i.2\]](#_ref_i.2)** <a name="table_6.1-1"></a>
110	118		
111	119		| Use case | No. | Potential requirements |
112		-	| :--- | :--- | :--- |
	120	+	|:---|:---|:---|
113	121		| **Use case #1. Data augmentation for autonomous driving** | 1 | The oneM2M System will be able to handle data augmentation requests for AI/ML purposes. |
114	122		| | 2 | The oneM2M System will be able to generate augmented data resources from a given source data and data augmentation technique. |
115	123		| | 3 | The oneM2M System will be able to manage data for AI/ML purposes such as model training and augmentation of training dataset. |
@@ -129,6 +137,7 @@ 
129	137		| | 17 | The oneM2M System will be able to support an AI/ML model deployment to IoT devices (e.g. Edge/Fog nodes) and IoT applications. |
130	138		
131	139		The requirements above indicate a broad scope of AI/ML capabilities needed in the oneM2M system, including but not limited to:
	140	+	
132	141		- Dataset lifecycle management (creation, augmentation, classification)
133	142		- Model lifecycle management (training, deployment, updates)
134	143		- Support for edge/fog-based inference
@@ -137,12 +146,13 @@ 
137	146		- Calibration and intelligent data interpretation via ML
138	147		
139	148		# 7 Proposed Solutions
140		-	<mark>
141		-	Editor’s Note: The section provides various AI/ML solutions for potential requirements.
142		-	</mark>
	149	+	
	150	+	<mark>Editor’s Note: The section provides various AI/ML solutions for potential requirements.</mark>
143	151		
144	152		## 7.1 AI/ML model management
	153	+	
145	154		### 7.1.1 Overview
	155	+	
146	156		In this AI/ML model repository and deployment management feature, there are four new resource types suggested.  For a CSE, there can be one or more &lt;modelRepo> resource(s) for different services. The repository contains &lt;mlModel> resources and each model contains an ML model and its meta data.
147	157		
148	158		For an AE which represents an AIoT device (e.g. AI robot), AI service users can deploy model(s) to the device. To deploy models, a &lt;modelDeploymentList> resource which works as the container of ML model deployments needs to be created first. A &lt;modelDeployment> resource includes the IDs to the ML model, inference input and output resources. Multiple ML models can be deployed on an AIoT device which has one or more sensor(s) that provides inference input. 
@@ -153,9 +163,7 @@ 
153	163		**Figure 7.1.1-1: Resource tree structure for ML model management**
154	164		
155	165		
156		-	<mark>
157		-	NOTE: An alternative approach regarding the exising oneM2M device management capability is FFS.
158		-	</mark>
	166	+	> NOTE: An alternative approach regarding the exising oneM2M device management capability is FFS.
159	167		
160	168		
161	169		### 7.1.2 Resource types
@@ -166,11 +174,11 @@ 
166	174		
167	175		**Table 7.1.2.1-1: Child resources of &lt;modelRepo> resource** <a name="table_7.1.2.1-1"></a>
168	176		
169		-	|Child Resources of _&lt;_ _modelRepo_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _modelRepoAnnc_ _>_ Child Resource Types|
170		-	|-|-|-|-|-|
171		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	177	+	|Child Resources of _&lt;modelRepo>_|Child Resource Type|Multiplicity|Description|_&lt;modelRepoAnnc>_ Child Resource Types|
	178	+	|-|-|-|-|-|
	179	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
172	180		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
173		-	|_[variable]_|_&lt;_ _mlModel_ _>_|0..n|See clause 7.1.2.2|_&lt;_ _mlModelAnnc_ _>_|
	181	+	|_[variable]_|_&lt;mlModel>_|0..n|See clause 7.1.2.2|_&lt;mlModelAnnc>_|
174	182		|_[variable]_|_&lt;latest>_|1|See clause 9.6.27 [\[1\]](#_ref_1)|_None_|
175	183		|_[variable]_|_&lt;oldest>_|1|See clause 9.6.28 [\[1\]](#_ref_1)|_None_|
176	184		
@@ -181,7 +189,7 @@ 
181	189		
182	190		**Table 7.1.2.1-2: Attributes of &lt;modelRepo> resource** <a name="table_7.1.2.1-2"></a>
183	191		
184		-	|Attributes of <br />_&lt;_ _modelRepo_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _modelRepo_ _Annc_ _>_ Attributes|
	192	+	|Attributes of <br />_&lt;modelRepo>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;modelRepoAnnc>_ Attributes|
185	193		|-|-|-|-|-|
186	194		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
187	195		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -212,9 +220,9 @@ 
212	220		
213	221		**Table 7.1.2.2-1: Child resources of &lt;mlModel> resource** <a name="table 7.1.2.2-1"></a>
214	222		
215		-	|Child Resources of _&lt;_ _mlModel_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _mlModel_ _Annc_ _>_ Child Resource Types|
216		-	|-|-|-|-|-|
217		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	223	+	|Child Resources of _&lt;mlModel>_|Child Resource Type|Multiplicity|Description|_&lt;mlModelAnnc>_ Child Resource Types|
	224	+	|-|-|-|-|-|
	225	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
218	226		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
219	227		
220	228		The &lt;mlDatasetPolicy> resource shall contain the attributes specified in table 7.1.2.2-2.
@@ -222,7 +230,7 @@ 
222	230		
223	231		**Table 7.1.2.2-2: Attributes of &lt;mlModel> resource** <a name="table 7.1.2.2-2"></a>
224	232		
225		-	|Attributes of <br />_&lt;_ _mlModel_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _mlModel_ _Annc_ _>_ Attributes|
	233	+	|Attributes of <br />_&lt;mlModel>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;mlModelAnnc>_ Attributes|
226	234		|-|-|-|-|-|
227	235		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
228	236		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -246,7 +254,7 @@ 
246	254		|_description_|0..1|RW|The human readable description of the ML model.|OA|
247	255		|_inputSample_|0..1|RW|The sample data of inference input.|OA|
248	256		|_outputSample_|0..1|RW|The sample data of inference output.|OA|
249		-	|_mlModel_|0..1|RW|The Base 64 encodedbinary ML model. When a model consists more than one file, than the zipped file is stored in this attribute. This cannot be present with _mlModel_ _URL_ .|OA|
	257	+	|_mlModel_|0..1|RW|The Base 64 encodedbinary ML model. When a model consists more than one file, than the zipped file is stored in this attribute. This cannot be present with _mlModelURL_ .|OA|
250	258		|_mlModelSize_|0..1|RO|The byte size of the ML model stored in _mlModel_ .|OA|
251	259		|_mlModelURL_|0..1|RW|The URL of the ML model. This cannot be present with _mlModel_ .|OA|
252	260		
@@ -257,17 +265,17 @@ 
257	265		
258	266		**Table 7.1.2.3-1: Child resources of &lt;modelDeploymentList> resource** <a name="table 7.1.2.3-1"></a>
259	267		
260		-	|Child Resources of _&lt;_ _modelDeployment_ _>List_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _modelDeploymentList_ _>_ Child Resource Types|
261		-	|-|-|-|-|-|
262		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	268	+	|Child Resources of _&lt;modelDeploymentList>_|Child Resource Type|Multiplicity|Description|_&lt;modelDeploymentList>_ Child Resource Types|
	269	+	|-|-|-|-|-|
	270	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
263	271		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
264		-	|_[variable]_|_&lt;_ _modelDeployment_ _>_|0..n|See 7.1.2.4|_&lt;_ _modelDeploymentAnnc_ _>_|
	272	+	|_[variable]_|_&lt;modelDeployment>_|0..n|See 7.1.2.4|_&lt;modelDeploymentAnnc>_|
265	273		
266	274		The &lt;modelDeploymentList> resource shall contain the attributes specified in table 7.1.2.3-2.
267	275		
268	276		**Table 7.1.2.3-2: Attributes of &lt;modelDeploymentList> resource** <a name="table 7.1.2.3-2"></a>
269	277		
270		-	|Attributes of <br />_&lt;_ _modelDeploymentList_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _modelDeploymentList_ _Annc_ _>_ Attributes|
	278	+	|Attributes of <br />_&lt;modelDeploymentList>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;modelDeploymentListAnnc>_ Attributes|
271	279		|-|-|-|-|-|
272	280		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
273	281		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -284,11 +292,9 @@ 
284	292		|_dynamicAuthorizationConsultationIDs_|0..1 (L)|RW|See clause 9.6.1.3 [\[1\]](#_ref_1)|OA|
285	293		|_creator_|0..1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
286	294		|_custodian_|0..1|RW|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
287		-	|_numberOfDeployedModels_|1|RO|The the number of ML models whose status is \"deployed\" among the models in this deployment list.|OA|
288		-	|_numberOfRunningModels_ |1|RO|The the number of ML models whose status is \"running\" among the models in this deployment list.|OA|
289		-	|_numberOfStoppedModels_|1|RO|The the number of ML models whose status is \"stopped\" among the models in this deployment list.|OA|
290		-	
291		-	
	295	+	|_numberOfDeployedModels_|1|RO|The the number of ML models whose status is "deployed" among the models in this deployment list.|OA|
	296	+	|_numberOfRunningModels_ |1|RO|The the number of ML models whose status is "running" among the models in this deployment list.|OA|
	297	+	|_numberOfStoppedModels_|1|RO|The the number of ML models whose status is "stopped" among the models in this deployment list.|OA|
292	298		
293	299		
294	300		#### 7.1.2.4 Resource Type modelDeployment
@@ -298,12 +304,11 @@ 
298	304		Another AE can remotely manipulate the model status with the modelCommand attribute. It can run or stop the deployed model.
299	305		
300	306		
301		-	
302	307		**Table 7.1.2.4-1: Child resources of &lt;modelDeployment> resource** <a name="table 7.1.2.4-1"></a>
303	308		
304		-	|Child Resources of _&lt;_ _modelDeployment_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _modelDeployment_ _Annc_ _>_ Child Resource Types|
305		-	|-|-|-|-|-|
306		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	309	+	|Child Resources of _&lt;modelDeployment>_|Child Resource Type|Multiplicity|Description|_&lt;modelDeploymentAnnc>_ Child Resource Types|
	310	+	|-|-|-|-|-|
	311	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
307	312		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
308	313		
309	314		
@@ -312,7 +317,7 @@ 
312	317		
313	318		**Table 7.1.2.4-2: Attributes of &lt;modelDeployment> resource** <a name="table 7.1.2.4-2"></a>
314	319		
315		-	|Attributes of <br />_&lt;_ _modelDeployment_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _modelDeployment_ _Annc_ _>_ Attributes|
	320	+	|Attributes of <br />_&lt;modelDeployment>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;modelDeploymentAnnc>_ Attributes|
316	321		|-|-|-|-|-|
317	322		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
318	323		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -329,9 +334,9 @@ 
329	334		|_dynamicAuthorizationConsultationIDs_|0..1 (L)|RW|See clause 9.6.1.3 [\[1\]](#_ref_1)|OA|
330	335		|_creator_|0..1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
331	336		|_custodian_|0..1|RW|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
332		-	|_modelI_ _D_|1(L)|WO|The resource ID of the &lt;mlModel> resource that is deployed.|OA|
333		-	|_modelCommand_|1|RW|This attribute is not returned in a response, but can be included in an Update request to update the _modelStatus_ . Allowed values for an Update request is \"run\" and \"stop\".|NA|
334		-	|_modelStatus_|1|RO|The status of the deployed ML model which is \"deployed\", \"running\" or \"stopped\".<br />The default is \"deployed\"|OA|
	337	+	|_modelID_|1(L)|WO|The resource ID of the &lt;mlModel> resource that is deployed.|OA|
	338	+	|_modelCommand_|1|RW|This attribute is not returned in a response, but can be included in an Update request to update the _modelStatus_ . Allowed values for an Update request is "run" and "stop".|NA|
	339	+	|_modelStatus_|1|RO|The status of the deployed ML model which is "deployed", "running" or "stopped".<br />The default is "deployed"|OA|
335	340		|_inputResource_|1|RW|The resource ID of the inference input resource.|OA|
336	341		|_outputResource_|1|RW|The resource ID of the inference output.|OA|
337	342		
@@ -372,7 +377,7 @@ 
372	377		
373	378		When the resources get instantiated it would look like the figure 7.2.1-2. One dataset policy resource can have two dataset resources: one for historical dataset which is used for AI/ML model training, and the other is the live dataset for inference with the trained models. Each dataset resource contains dataset fragments.
374	379		
375		-	The datasetFormat attribute in the &lt;mlDatasetPolicy> resource as well as the &lt;datasetFragment> resource represents the format of the dataset. As it is widely used in AI/ML model training, CSV (i.e. MIME type \"text/csv\") is suggested as one of the format options.
	380	+	The datasetFormat attribute in the &lt;mlDatasetPolicy> resource as well as the &lt;datasetFragment> resource represents the format of the dataset. As it is widely used in AI/ML model training, CSV (i.e. MIME type "text/csv") is suggested as one of the format options.
376	381		
377	382		
378	383		![Figure 7.2.1-2: Resource tree example](media/7-2-1-2.png)
@@ -390,16 +395,16 @@ 
390	395		
391	396		**Table 7.2.2.1-1: Child resources of &lt;mlDatasetPolicy> resource** <a name="table 7.2.2.1-1"></a>
392	397		
393		-	|Child Resources of _&lt;_ _mlDatasetPolicy_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _mlDatasetPolicy_ _>_ Child Resource Types|
394		-	|-|-|-|-|-|
395		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	398	+	|Child Resources of _&lt;mlDatasetPolicy>_|Child Resource Type|Multiplicity|Description|_&lt;mlDatasetPolicy>_ Child Resource Types|
	399	+	|-|-|-|-|-|
	400	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
396	401		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
397	402		
398	403		The &lt;mlDatasetPolicy> resource shall contain the attributes specified in table 7.2.2.1-2.
399	404		
400	405		**Table 7.2.2.1-2: Attributes of &lt;mlDatasetPolicy> resource** <a name="table 7.2.2.1-2"></a>
401	406		
402		-	|Attributes of <br />_&lt;_ _mlDatasetPolicy_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _mlDatasetPolicy_ _Annc_ _>_ Attributes|
	407	+	|Attributes of <br />_&lt;mlDatasetPolicy>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;mlDatasetPolicyAnnc>_ Attributes|
403	408		|-|-|-|-|-|
404	409		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
405	410		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -423,10 +428,10 @@ 
423	428		|_timeCorrelationDuration_|0..1|WO|This indicates duration for each data batch window.|OA|
424	429		|_nullValuePolicy_|0..1|WO|This indicates null(empty) value handling policy (e.g. leave as null, fill with last-known values) for the created dataset.|OA|
425	430		|_datasetFormat_|1|WO|The serialization format of the dataset. (e.g. CSV, JSON)<br />Note: CSV format is not supported in oneM2M yet.|OA|
426		-	|_historical_ _DatasetID_|0..1|RO|The ID of the &lt;_dat_ _a_ _set_ > resource for a training dataset which gets generated with existing source resources (i.e. historical data) referred by the _sourceResourceIDs_ attribute.|OA|
427		-	|_numberOfRowsForHistoricalDataset_|0..1|WO|The number of data fragment of the dataset is stored in a single &lt;_dataset_ _Fragment_ > resource.<br />Default is all.|OA|
428		-	|_numberOfRowsForLiveDataset_|0..1|WO|The number of data fragment of the dataset is stored in a single &lt;_dataset_ _Fragment_ > resource.<br />Default is 1(one).|OA|
429		-	|_liveDatasetID_|0..1|RO|The ID of the &lt;_dat_ _a_ _set_ > resource for a dataset which gets generated with newly created source resources after creation of the &lt;_mlDatasetPolicy_ > resource. When the is _numberOfDataForInference_ set, a separate &lt;_dataset_ > resource gets created for newly created source resources.|OA|
	431	+	|_historicalDatasetID_|0..1|RO|The ID of the &lt;_dataset_ > resource for a training dataset which gets generated with existing source resources (i.e. historical data) referred by the _sourceResourceIDs_ attribute.|OA|
	432	+	|_numberOfRowsForHistoricalDataset_|0..1|WO|The number of data fragment of the dataset is stored in a single &lt;_datasetFragment_ > resource.<br />Default is all.|OA|
	433	+	|_numberOfRowsForLiveDataset_|0..1|WO|The number of data fragment of the dataset is stored in a single &lt;_datasetFragment_ > resource.<br />Default is 1(one).|OA|
	434	+	|_liveDatasetID_|0..1|RO|The ID of the &lt;_dataset_ > resource for a dataset which gets generated with newly created source resources after creation of the &lt;_mlDatasetPolicy_ > resource. When the is _numberOfDataForInference_ set, a separate &lt;_dataset_ > resource gets created for newly created source resources.|OA|
430	435		
431	436		
432	437		
@@ -438,13 +443,13 @@ 
438	443		
439	444		**Table 7.2.2.2-1: Child resources of &lt;dataset> resource** <a name="table 7.2.2.2-1"></a>
440	445		
441		-	|Child Resources of _&lt;_ _dataset_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _dataset_ _>_ Child Resource Types|
442		-	|-|-|-|-|-|
443		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	446	+	|Child Resources of _&lt;dataset>_|Child Resource Type|Multiplicity|Description|_&lt;dataset>_ Child Resource Types|
	447	+	|-|-|-|-|-|
	448	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
444	449		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
445	450		|_la_|_&lt;latest>_|1|This virual resource refers the latest &lt;datasetFragment> resource.|_None_|
446	451		|_ol_|_&lt;oldest>_|1|This virual resource refers the oldest &lt;datasetFragment> resource.|_None_|
447		-	|_[variable]_|_&lt;_ _datasetFragment_ _>_|0..n|See clause 7.1.2.3|_&lt;_ _datasetFragmentAnnc_ _>_|
	452	+	|_[variable]_|_&lt;datasetFragment>_|0..n|See clause 7.1.2.3|_&lt;datasetFragmentAnnc>_|
448	453		
449	454		
450	455		
@@ -452,7 +457,7 @@ 
452	457		
453	458		**Table 7.2.2.2-2: Attributes of &lt;dataset> resource** <a name="table 7.2.2.2-2"></a>
454	459		
455		-	|Attributes of <br />_&lt;_ _dataset_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _dataset_ _Annc_ _>_ Attributes|
	460	+	|Attributes of <br />_&lt;dataset>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;datasetAnnc>_ Attributes|
456	461		|-|-|-|-|-|
457	462		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
458	463		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -487,7 +492,7 @@ 
487	492		
488	493		**Table 7.2.2.3-1: Attributes of &lt;datasetFragment> resource** <a name="table 7.2.2.3-1"></a>
489	494		
490		-	|Attributes of _&lt;_ _datasetFragment_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _dataset_ _Fragment_ _Annc_ _>_ Attributes|
	495	+	|Attributes of _&lt;datasetFragment>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;datasetFragmentAnnc>_ Attributes|
491	496		|-|-|-|-|-|
492	497		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
493	498		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -500,8 +505,8 @@ 
500	505		|_announcedAttribute_|0..1 (L)|WO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
501	506		|_announceSyncType_|0..1|RW|See clause 9.6.1.3 [\[1\]](#_ref_1)|MA|
502	507		|_lastModifiedTime_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
503		-	|_data_ _setFragmentStart_ _Time_ |1|RO|The oldest timestamp among the data in the _dataset_ attribute.|OA|
504		-	|_data_ _setFragmentEnd_ _Time_|1|RO|The latest timestamp among the data in the _dataset_ attribute.|OA|
	508	+	|_datasetFragmentStartTime_ |1|RO|The oldest timestamp among the data in the _dataset_ attribute.|OA|
	509	+	|_datasetFragmentEndTime_|1|RO|The latest timestamp among the data in the _dataset_ attribute.|OA|
505	510		|_numberOfRowsInFragment_|1|RO|The number of data in the _dataset_ attribute.|OA|
506	511		|_datasetFragment_|1|RO|The dataset fragment generated by the &lt;_mlDatasetPolicy_ > resource, referred by _mlDatasetPolicyID_ of the parent &lt;_dataset_ > resource.|OA|
507	512		|_datasetFormat_|1|RO|The serialization format of the dataset. (e.g. CSV, JSON)<br />Note: CSV format is not supported in oneM2M yet.|OA|
@@ -527,9 +532,7 @@ 
527	532		A &lt;datasetFragment> resource is created by the &lt;dataset> resource hosting CSE, so the Create prodecure is not specified as an API. Also, this resource is immutable so Update procedure is not specified.
528	533		No change from the  Retrieve and Delete procedures in clause 10.1 [\[1\]](#_ref_1).
529	534		
530		-	<mark>
531		-	Editor’s Note: How to merge structured data into a single dataset is FFS. (e.g. flattening structured data to merge into one dataset table)
532		-	</mark>
	535	+	<mark>Editor’s Note: How to merge structured data into a single dataset is FFS. (e.g. flattening structured data to merge into one dataset table)</mark>
533	536		
534	537		
535	538		## 7.3 AI/ML Training Model Management
@@ -543,17 +546,18 @@ 
543	546		This proposal introduces a new resource, &lt;mlModelBuiler>, within the oneM2M platform to facilitate comprehensive data and model management for AI/ML applications. This resource provides the necessary functionalities for AI/ML applications to construct predictive models. 
544	547		
545	548		Key features of the &lt;mlModelBuilder> resource include:
	549	+	
546	550		- Training Dataset Classification: Enables the classification and management of datasets into training, validation, and testing sets, vital for the iterative process of model development and evaluation. 
547	551		- AI/ML Model Selection and Parameters: Provides mechanisms to specify the AI/ML algorithm an AI application intends to use and to define the required hyperparameters for the selected model. 
548	552		- Trained Model Management: Facilitates the management and storage of the resulting model subsequent to the training and validation processes, making the learned model accessible for inference. 
549	553		- Model Building Control: Provides a controlling mechanism to initiate the model building process, assuming that all prerequisites are met.
550	554		
551		-	<span style="font-weight: bold;">
552		-	Preconditions and Assumptions for this Proposal:
553		-	</span>
	555	+	**Preconditions and Assumptions for this Proposal:**
	556	+	
554	557		This proposed mechanism is based on the following key preconditions and assumptions:
	558	+	
555	559		- Data Availability on oneM2M Platform: It is assumed that the oneM2M platform either already holds or can reliably acquire all necessary data for both model training and subsequent prediction tasks. This implies that relevant data sources (e.g., from sensors, devices) are accessible via oneM2M resources.
556		-	- AI/ML Algorithm Awareness: It is assumed that the oneM2M platform, potentially through an \"AI-enabled Common Service Function (CSF)\" or similar entity, possesses knowledge of a predefined list of available ML algorithms that can be utilized for model building.
	560	+	- AI/ML Algorithm Awareness: It is assumed that the oneM2M platform, potentially through an "AI-enabled Common Service Function (CSF)" or similar entity, possesses knowledge of a predefined list of available ML algorithms that can be utilized for model building.
557	561		- AI/ML Application Interaction: AI/ML applications are expected to interact with the oneM2M platform by creating and configuring &lt;mlModelBuilder> resources, controlling model builds, and subsequently retrieving the trained models for their specific inference tasks.
558	562		
559	563		By providing these capabilities within oneM2M, AI/ML applications can streamline the model development workflow, leveraging the platform's existing data management strengths and reducing the complexity associated with off-platform data handling and model lifecycle management.
@@ -566,9 +570,9 @@ 
566	570		
567	571		**Table 7.3.2.1-1: Child resources of &lt;mlModelBuilder> resource** <a name="table 7.3.2.1-1"></a>
568	572		
569		-	|Child Resources of _&lt;_ _mlModelBuilder_ _>_|Child Resource Type|Multiplicity|Description|_&lt;_ _mlModelBuilder_ _>_ Child Resource Types|
570		-	|-|-|-|-|-|
571		-	|_[variable]_|_&lt;_ _semanticDescriptor_ _>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;_ _semanticDescriptor_ _>, &lt;_ _semanticDescriptorAnnc_ _>_|
	573	+	|Child Resources of _&lt;mlModelBuilder>_|Child Resource Type|Multiplicity|Description|_&lt;mlModelBuilder>_ Child Resource Types|
	574	+	|-|-|-|-|-|
	575	+	|_[variable]_|_&lt;semanticDescriptor>_|0..n|See clause 9.6.30 [\[1\]](#_ref_1)|_&lt;semanticDescriptor>, &lt;semanticDescriptorAnnc>_|
572	576		|_[variable]_|_&lt;subscription>_|0..n|See clause 9.6.8 [\[1\]](#_ref_1)|_&lt;subscription>_|
573	577		|_[variable]_|_&lt;transaction>_|0..n|See clause 9.6.48 [\[1\]](#_ref_1)|_&lt;transaction>_|
574	578		|_[variable]_|_&lt;action>_|0..n|See clause 9.6.61 [\[1\]](#_ref_1)|_&lt;actionAnnc>_|
@@ -579,7 +583,7 @@ 
579	583		
580	584		**Table 7.3.2.1-2: Attributes of &lt;mlModelBuilder> resource** <a name="table 7.3.2.1-2"></a>
581	585		
582		-	|Attributes of <br />_&lt;_ _mlModelBuilder_ _>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;_ _mlModelBuilder_ _Annc_ _>_ Attributes|
	586	+	|Attributes of <br />_&lt;mlModelBuilder>_|Multiplicity|RW/<br />RO/<br />WO|Description|_&lt;mlModelBuilderAnnc>_ Attributes|
583	587		|-|-|-|-|-|
584	588		|_resourceType_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
585	589		|_resourceID_|1|RO|See clause 9.6.1.3 [\[1\]](#_ref_1)|NA|
@@ -606,29 +610,17 @@ 
606	610		|_modelBuildStatus_|0..1| RO | This attribute indicates the current status of the model build process initiated by _controlBuildModel_. This attribute allows applications to monitor the build progression and completion. Applications can subscribe to changes in this attribute to detect when the model build has been successfully completed or altered its state. Possible status this attribute could indicate include: _Pending_, _In progress_, _Successful_ and _Failed_.|OA|
607	611		
608	612		
609		-	<mark>
610		-	Editor’s note: It is FFS how and where to manage an actual trained model build out of this resource including architectural options (e.g., dedicated model repository resource, 3rd party location) and overall lifecycle management (e.g., versioning, deployment).
611		-	</mark>
612		-	
613		-	<mark>
614		-	Editor’s note: It is FFS how to manage and operate the mlModelBuilder resource, especially for recurrent model build processes or when external control is required (e.g., via a semantic mash-up profile or other resources supporting process management).
615		-	</mark>
	613	+	<mark>Editor’s note: It is FFS how and where to manage an actual trained model build out of this resource including architectural options (e.g., dedicated model repository resource, 3rd party location) and overall lifecycle management (e.g., versioning, deployment).</mark>
	614	+	
	615	+	<mark>Editor’s note: It is FFS how to manage and operate the mlModelBuilder resource, especially for recurrent model build processes or when external control is required (e.g., via a semantic mash-up profile or other resources supporting process management).</mark>
616	616		
617	617		
618	618		
619	619		## 7.n Solution n
620	620		
621	621		# 8 Conclusions
622		-	<mark>
623		-	Editor’s Note: This section provides a summary of the conclusions drawn during the study.
624		-	</mark>
625		-	
626		-	
627		-	
628		-	
629		-	
630		-	
631		-	
	622	+	
	623	+	<mark>Editor’s Note: This section provides a summary of the conclusions drawn during the study.</mark>
632	624		
633	625		
634	626		<mark>&lt;PAGE BREAK></mark>
@@ -659,18 +651,18 @@ 
659	651		
660	652		# Annex &lt;y>:<br />Bibliography
661	653		
662		-	<mark>The annex entitled \"Bibliography\" is optional.</mark>
	654	+	<mark>The annex entitled "Bibliography" is optional.</mark>
663	655		
664	656		<mark>It shall contain a list of standards, books, articles, or other sources on a particular subject which are not mentioned in the document itself.</mark>
665	657		
666	658		<mark>It shall not include references mentioned in the document.</mark>
667	659		
668	660		
669		-	- <mark>&lt;Publication>: \"&lt;Title>\".</mark>
	661	+	- <mark>&lt;Publication>: "&lt;Title>".</mark>
670	662		
671	663		<mark>OR</mark>
672	664		
673		-	<mark>&lt;Publication>: \"&lt;Title>\".</mark>
	665	+	<mark>&lt;Publication>: "&lt;Title>".</mark>
674	666		
675	667		<mark>&lt;PAGE BREAK></mark>
676	668		
@@ -698,18 +690,26 @@ 
698	690		|V0.0.1 |&lt;2023-06-27> |Skeleton of the TR.                                         |
699	691		+-------+----------------+------------------------------------------------------------+
700	692		|V0.1.0 |&lt;2024-06-26> |This baseline contains agreed contributions from SDS#62:    |
701		-	|       |                | - SDS-2023-0172R01-solutions_for_ML_model_management       |
	693	+	|       |                |                                                            |
	694	+	|       |                |- SDS-2023-0172R01-solutions_for_ML_model_management        |
702	695		+-------+----------------+------------------------------------------------------------+
703	696		|V0.2.0 |&lt;2025-03-31> |This baseline contains agreed contributions from SDS#68:    |
704		-	|       |                | - SDS-2023-01711R03-solutions_for_ML_dataset_management    |
	697	+	|       |                |                                                            |
	698	+	|       |                |- SDS-2023-01711R03-solutions_for_ML_dataset_management     |
705	699		+-------+----------------+------------------------------------------------------------+
706	700		|V0.3.0 |&lt;2025-04-02> |This baseline contains agreed contributions from SDS#69:    |
707		-	|       |                | - SDS-2025-0050R01-Contents_for_Introduction_TR-0071       |
708		-	|       |                | - SDS-2025-0051-Contents_for_Identified_Requirements       |
	701	+	|       |                |                                                            |
	702	+	|       |                |- SDS-2025-0050R01-Contents_for_Introduction_TR-0071        |
	703	+	|       |                |- SDS-2025-0051-Contents_for_Identified_Requirements        |
709	704		+-------+----------------+------------------------------------------------------------+
710	705		|V0.4.0 |&lt;2025-09-08> |This baseline contains agreed contributions from SDS#69:    |
	706	+	|       |                |                                                            |
711	707		|       |                | - SDS-2025-0118R02-AI_ML_Training_Model_Management         |
712	708		+-------+----------------+------------------------------------------------------------+
713		-	
714		-	
715		-	
	709	+	|V0.4.1 |&lt;2026-09-08> |This baseline contains agreed contributions from SDS#76:    |
	710	+	|       |                |                                                            |
	711	+	|       |                | - SDS-2026-0125R01-TR-0071-v0_4_1_baseline                 |
	712	+	+-------+----------------+------------------------------------------------------------+
	713	+	
	714	+	
	715	+	

