	
3GPP TSG-SA2 Meeting #156-e	S2-2304899
Elbonia, April 17-21, 2023	                          								   (revision of S2-230xxxx)
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	23.288
	CR
	0796
	rev
	-
	Current version:
	18.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Update information used for ML Model Accuracy Monitoring

	
	

	Source to WG:
	Huawei, HiSilicon 

	Source to TSG:
	SA2

	
	

	Work item code:
	eNA_ph3
	
	Date:
	2023-04-07

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	1) The procedure for MTLF-based ML Model Accuracy Monitoring is defined in clause 6.2E, but the parameters used for the ML model accuracy monitoring are not included in the contents and the service of ML model provisioning. It is proposed to add ML Model Accuracy Monitoring Information in the contents of ML Model Provision and related service operations.

2) remove EN:
Editor’s Note: How the accuracy report is requested by and delivered to AnLF is FFS

It is proposed to add ML Model Accuracy Information in the notify of ML Model provisioning. 

	
	

	Summary of change:
	Add some parameters for ML model accuracy monitoring
Remove editor’s note

	
	

	Consequences if not approved:
	MTLF-based ML Model Accuracy Monitoring is not completed.

	
	

	Clauses affected:
	[bookmark: _GoBack]6.2A.2, 6.2E.2, 7.5.2, 7.5.4, 7.6.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




[bookmark: _Toc91142028]* * * * Start of 1st Change* * * *
[bookmark: _Toc114572062]6.2A.2	Contents of ML Model Provisioning
The consumers of the ML model provisioning services (i.e. an NWDAF containing AnLF) as described in clause 7.5 and clause 7.6 may provide the input parameters as listed below:
-	Information of the analytics for which the requested ML model is to be used, including:
-	A list of Analytics ID(s): identifies the analytics for which the ML model is used.
-	NF consumer information: identifies the vendor of NWDAF containing AnLF.
NOTE 1:	NF consumer information such as Vendor ID is defined in Stage 3.
-	[OPTIONAL] Use case context: indicates the context of use of the analytics to select the most relevant ML model ML model.
NOTE 2:	The NWDAF containing MTLF can use the parameter "Use case context" to select the most relevant ML model, when several ML models are available for the requested Analytics ID(s). The values of this parameter are not standardized.
-	[OPTIONAL] ML Model Interoperability Information. This is vendor-specific information that conveys, e.g., requested model file format, model execution environment, etc. The encoding, format, and value of ML Model Interoperable Information is not specified since it is vendor specific information, and is agreed between vendors, if necessary for sharing purposes.
-	[OPTIONAL] ML Model Filter Information: enables to select which ML model for the analytics is requested, e.g. S-NSSAI, Area of Interest. Parameter types in the ML Model Filter Information are the same as parameter types in the Analytics Filter Information which are defined in procedures.
-	[OPTIONAL] Target of ML Model Reporting: indicates the object(s) for which ML model is requested, e.g. specific UEs, a group of UE(s) or any UE (i.e. all UEs).
-	[OPTIONAL] Requested representative ratio: a minimum percentage of UEs in the group whose data is a non-empty set and can be used in the model training when the Target of ML Model Reporting is a group of UEs.
-	ML Model Reporting Information with the following parameters:
-	(Only for Nnwdaf_MLModelProvision_Subscribe) ML Model Reporting Information Parameters as per Event Reporting Information Parameter defined in Table 4.15.1-1, TS 23.502 [3].
-	[OPTIONAL] ML Model Target Period: indicates time interval [start, end] for which ML model for the Analytics is requested. The time interval is expressed with actual start time and actual end time (e.g. via UTC time).
-	[OPTIONAL] Inference Input Data information: contains information about various settings that are expected to be used by AnLF during inferences such as:
-	the "Input Data" that are expected be used, each of them optionally accompanied by metrics that show the granularity with which this data will be used (i.e., a sampling ratio, the maximum number of input values, and/or a maximum time interval between the samples of this input data).
NOTE 3:	This can be a subset of the possible Input Data specified for a certain analytics type.
-	the data sources that are expected to be used as a list of NF instance (or NF set) identifiers.
-	A Notification Target Address (+ Notification Correlation ID) as defined in clause 4.15.1 of TS 23.502 [3], allowing to correlate notifications received from the NWDAF containing MTLF with this subscription.
Editor's note:	It is FFS how to convey degradation information for an ML model.
-	[OPTIONAL] Indication of supporting multiple ML models.
-	[OPTIONAL] Accuracy level(s) of Interest.
-	[OPTIONAL] Number of ML model(s), indicating the maximium number of Multiple ML models the ML Model provider e.g. NWDAF(MTLF) could provide to the consumers of the ML model(s).
NOTE 4:	Multiple ML models Filter Information are composed by Indication of supporting multiple ML models, Accuracy level(s) of Interest, Number of ML model(s).
-	[OPTIONAL] ML Model Accuracy Monitoring Information with the following parameters:
-	[OPTIONAL] Analytics Accuracy Threshold: indicating the accuracy threshold of the ML Model requested by the consumer. It also can be used as an indication that the MTLF is triggered to execute the accuracy monitoring operations for the ML Model provisioned to AnLF. 
-	[OPTIONAL] DataSetTag and ADRF ID if available: indicates the inference data (including input data, prediction and the ground truth data at the time which the prediction refers to) stored in ADRF which can be used by MTLF to retrain or reprovision of the ML model. 
The NWDAF containing MTLF provides to the consumer of the ML model provisioning service operations as described in clause 7.5 and 7.6, the output information as listed below:
-	(Only for Nnwdaf_MLModelProvision_Notify) The Notification Correlation Information.
-	For each Analytics ID requested by the service consumer, a set of pair (s) of unique ML Model identifier and the ML model Information.
	ML Model Information, which includes:
-	the ML model file address (e.g. URL or FQDN).
-	[OPTIONAL]ML Model Accuracy Information: indicates the accuracy of the ML model if analytics accuracy threshold is requested, which includes:
-	the accuracy information of the ML model
-	[OPTIONAL] Validity period: indicates time period when the provided ML Model Information applies.
-	[OPTIONAL] Spatial validity: indicates Area where the provided ML Model Information applies.
-	[OPTIONAL] ML model representative ratio: indicating the percentage of UEs in the group whose data is used in the ML model training when the Target of ML Model Reporting is a group of UEs.
-	[OPTIONAL] Training Input Data Information: contains information about various settings that have been used by MTLF during training, such as:
-	the "Input Data" that have been used, each of them optionally accompanied by metrics that show the granularity with which this data has been used (i.e., a sampling ratio, the maximum number of input values, and/or a maximum time interval between the samples of this input data).
NOTE 5:	This can be a subset of the possible Input Data specified for a certain analytics type.
-	the data sources that have been used as a list of NF instance (or NF set) identifiers.
NOTE 6:	Spatial validity and Validity period are determined by MTLF internal logic and it is a subset of AoI if provided in ML Model Filter Information and of ML Model Target Period, respectively.
* * * * Start of 2st Change* * * *
[bookmark: _Toc131158418]6.2E.2	Procedure for MTLF-based ML Model Accuracy Mornitoring
Figure 6.2E.2-1 illustrates the procedure for monitoring the accuracy of the provisioned ML model using newly collected data. NWDAF containing AnLF may provide inference data to NWDAF containing MTLF for model accuracy monitoring and the NWDAF containing MTLF determines retraining or reprovisioning of the ML model.


Figure 6.2E.3-1: Procedure for MTLF-based ML Model Accuracy Monitoring
1.	The NWDAF containing AnLF requests an ML model from the appropriate NWDAF containing MTLF, using the MLModelProvision_Subscribe service operation. The NWDAF containing AnLF may include an analytics accuracy threshold which is used as an indicator to execute the accuracy monitoring operations. NWDAF containing AnLF may include a DataSetTag (see clause 6.2B.1) and/or ADRF ID, which is used to store and fetch the inference data (including input data, prediction and the ground truth data at the time which the prediction refers to) from ADRF which are relevant for the accuracy monitoring and re-training/re-provisioning of ML model.
Editor's note:	The call flow only shows a subscription/notification model, however it is FFS how to support request-response model.
2.	The NWDAF containing MTLF provides a trained ML model to the NWDAF containing AnLF. The NWDAF containing MTLF may include an accuracy information which is used to indicate the accuracy of ML model during the training.
3a-3f.	The NWDAF containing MTLF, based on the request(s) from one or more NWDAF containing AnLF or its local policy, determines whether to perform ML model accuracy monitoring and re-training/re-provisioning of ML model by collecting new data from various data sources:
-	The NWDAF containing MTLF may collect new data for ML Model Accuracy monitoring, re-training, and re-provisioning from the data source NFs and DCCF by invoking Nnf_EventExposure_Subscribe and Ndccf_DataManagement_Susbscribe service operation, respectively.
-	When ADRF ID and/or DataSetTag is given by step 1, theNWDAF containing MTLF may retrieve historical data from the ADRF indicated by the NWDAF containing AnLF at step 1. by invoking Nadrf_DataManagementRetrievalRequest or Nadrf_DataManagementRetrieval_Subscribe service operation. Otherwise, the NWDAF containing MTLF may retrieves the historical data from the DCCF or the NWDAF containing AnLF by invoking Ndccf_DataManagement_Subscribe or Nnwdaf_DataManagement_Subscribe service operation, respectively.
-	If the NWDAF containing AnLF does not include a DataSetTag with ADRF ID at step 1, the NWDAF containing MLTF may request ADRF to subscribe for the collection of the analytics and data that correspond to the analytics generated by the ML model provisioned in step 2, using the procedures defined in clause 6.2B.3.
-	The NWDAF containing MTLF may subscribe to UDM to get notification on change in the subscription data for Target of ML Model Reporting by invoking Nudm_SDM_Subscribe service operation, and the UDM subscribes to the UDR to get notifications of the modification on UE subscription data by invoking Nudr_DM_Subscribe service operation.
-	The NWDAF containing MTLF may consider the data quality into the accuracy monitoring by collecting fault prediction analytics data from MDAS to determine the status of Data Source NFs, using MDA Request.
	If the NWDAF containing MTLF has already collected new test data and performed ML model accuracy monitoring and retraining which is triggered by other NWDAF containing AnLF(s) (for ML model accuracy monitoring and retraining), the NWDAF containing MTLF, based on its internal logic, determines whether to use the data for the subscription or not.
4a-4f.	The NWDAF containing MTLF receives the requested data from various sources as requested in step 3a-3f.
5.	Based on the collected analytics and data from step 4a-4f, the NWDAF containing MTLF computes the accuracy using the predictions and the actual measured data observed at the time which the prediction refers to. The NWDAF containing MTLF discards data from data sources if it detects the data quality of that source is not good. The NWDAF containing MTLF may generate prediction with the collected input data to calculate the accuracy if only input data and ground truth data are available.
6.	An accuracy report is sent to the NWDAF containing AnLF, e.g. when the reporting threshold is met by invoking Nnwdaf_MLModelProvision_Notify service operation.
Editor's note:	How the accuracy report is requested by and delivered to AnLF is FFS.
7.	Based on the computed accuracy, the NWDAF containing MTLF may decide to re-train/re-provision the ML model.
8.	When the newly generated or re-trained ML model is ready, the NWDAF containing MTLF sends new or re-trained ML model to the NWDAF containing AnLF by invoking Nnwdaf_MLModelProvision_Notify service operation. The NWDAF containing MTLF may send the accuracy report of the new or re-trained ML model to the NWDAF containing AnLF.
* * * * Start of 3st Change* * * *

[bookmark: _Toc122419378]7.5.2	Nnwdaf_MLModelProvision_Subscribe service operation
Service operation name: Nnwdaf_MLModelProvision_Subscribe.
Description: Subscribes to NWDAF ML model provision with specific parameters.
Inputs, Required: (set of) Analytics ID(s) defined in Table 7.1-2, Notification Target Address (+ Notification Correlation ID).
Inputs, Optional: Subscription Correlation ID (in the case of modification of the ML model subscription), ML Model Filter Information to indicate the conditions for which ML model for the analytics is requested and Target of ML Model Reporting to indicate the object(s) for which ML model is requested (e.g. specific UEs, a group of UE(s) or any UE (i.e. all UEs)), Requested representative ratio, ML Model Reporting Information (including e.g. ML Model Target Period), Expiry time, Use case context, Inference Input Data information, indication of support for multiple ML models, multiple ML models Filter Information to indicate the conditions for which multiple ML models are requested, ML Model Interoperability Information, ML Model Accuracy Monitoring Information( including e.g. Analytics Accuracy Threshold, DataSetTag and ADRF ID).
Outputs Required: When the subscription is accepted: Subscription Correlation ID (required for management of this subscription), Expiry time (required if the subscription can be expired based on the operator's policy).
Outputs, Optional: None.
* * * * Start of 4st Change* * * *

[bookmark: _Toc122419380]7.5.4	Nnwdaf_MLModelProvision_Notify service operation
Service operation name: Nnwdaf_MLModelProvision_Notify.
Description: NWDAF notifies the ML model information to the consumer instance which has subscribed to the specific NWDAF service.
Inputs, Required: Notification Correlation Information, Set of:
-	the tuple (Analytics ID, one or more tuples of unique ML Model identifier and ML Model Information as defined in clause 6.2A.2.
Inputs, Optional: Validity period, Spatial validity, ML Model representative ratio, Training Input Data information, ML Model Accuracy Information.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
* * * * Start of 5st Change* * * *
[bookmark: _Toc122419383]7.6.2	Nnwdaf_MLModelInfo_Request service operation
Service operation name: Nnwdaf_MLModelInfo_Request
Description: The consumer requests NWDAF ML Model Information.
Inputs, Required: (Set of) Analytics ID(s) defined in Table 7.1-2.
Inputs, Optional: ML Model Filter Information to indicate the conditions for which ML model for the analytics is requested and Target of ML Model Reporting to indicate the object(s) for which ML model is requested (e.g. specific UEs, a group of UE(s) or any UE (i.e. all UEs)), Requested representative ratio, ML Model Reporting Information (including e.g. ML Model Target Period), Use case context, Inference Input Data Information, indication of support for multiple ML models, multiple ML models Filter Information to indicate the conditions for which multiple ML models are requested, ML Model Interoperability Information, ML Model Accuracy Monitoring Information( including e.g. Analytics Accuracy Threshold, DataSetTag and ADRF ID).
Outputs, Required: Set of:
-	the tuple (Analytics ID, one or more tuples of unique ML Model identifier and ML Model Information as defined in clause 6.2A.2.
Outputs, Optional: Validity period, Spatial validity, ML Model representative ratio, Training Input Data Information, ML Model Accuracy Information.

* * * * End of Changes * * * *
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