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	· Reason for change:
	1. In the procedure of retrieval ML model from an ADRF, it indicates that the consumer of the Nnwdaf_MLModelProvision_Subscribe can be MTLF, which is non-consistent with the description of the service in clause 6.2A and clause 7 that the Nnwdaf_MLModelProvision service and the Nnwdaf_MLModelInfo service are provided by an NWDAF containing MTLF and consumed by an NWDAF containing AnLF. In last meeting, the new service Nnwdaf_MLModelTraining is defined to exchange ML model between MTLF.Therefore, it is proposed that step 1 and step 5 in the procedure that consumer interacts with MTLF is divided two steps that one is used for consumer(AnLT) and another is used for consumer( MTLF).

2. The Nnwdaf_MLModelProvision service is used to subscribe ML model from MTLF and the Nnwdaf_MLModelInfo service is used to request ML model from MTLF. In the procedure, the Nnwdaf_MLModelProvision request is used to request ML model which is not accurate.

3. For ML model storage in ADRF, the ADRF will response with optional storage transaction identifier. When multiple model is supported, the ADRF may only assign one storage transaction identifier for all the model received in request. Therefore, the storage transaction identifier is used for multiple models which is not convenient for ML model management.  It is proposed to assign storage transaction identifier per model which can be simplified model management.
4. For ML model storage in ADRF, the output of storage transaction identifier is optional, but this parameter is a required parameter in MLModelManagement_Delete service and MLModelManagement_Retrieval service. Therefore the storage transaction identifier should be set to an optional parameter.
5. The ADRF is unware of the Analytics ID which is not included in ML model storage request. The Analytics ID needs to be removed from input parameter in ML model retrieval service.
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	· Modify the description of the procedure of ML model retrieval from ADRF
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· Modify Nadrf_MLModelManagement service
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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * First Changes * * * 
[bookmark: _Toc131158400]6.2B.1	General
Collected data and analytics may be stored in ADRF, using procedure as specified in clause 6.2B.2 and clause 6.2B.3. Collected data and analytics may be deleted from ADRF, using procedure as specified in clause 6.2B.4. ML model(s) may be retrieved from ADRF, using procedure as specified in clause 6.2B.7.
ML model may be stored in ADRF, using procedure as specified in clause 6.2B.5. 
ML model may be deleted from ADRF, using procedure as specified in clause 6.2B.6. ML model(s) may be retrieved from ADRF, using procedure as specified in clause 6.2B.7.

* * * Second Changes * * * 

[bookmark: _Toc131158406]6.2B.7	ML Mmodel retrieval from ADRF
The procedure depicted in Figure 6.2B.7-1 is used by consumers (NWDAF containing AnLF or NWDAF containing MTLF) to retrieve ML models from an ADRF.


[image: C:\Users\z00440137\AppData\Roaming\eSpace_Desktop\UserData\z00440137\imagefiles\originalImgfiles\6BE81555-FCB3-4197-A8D7-CC7C06102A5B.png]
Figure 6.2B.7-1: Procedure for ML Mmodel(s) retrieval from ADRF
1a-1b.  The NWDAF service consumer (NWDAF containing AnLF or NWDAF containing MTLF) subscribes/requests for a (set of) trained ML Model(s) associated with a/an (set of) Analytics ID(s) by invoking the Nnwdaf_MLModelProvision_Subscribe / Nnwdaf_MLModelInfoProvision_Request service operation when the NWDAF service consumer is NWDAF containing AnLF or by invoking the Nnwdaf_MLModelTraining_Subscribe / Nnwdaf_MLModelTrainingInfo_Request service operation when the NWDAF service consumer is NWDAF containing MTLF. 
2.	The NWDAF containing MTLF determines whether the set of ML Model(s) associated with a/an (set of) Analytics ID(s) should be retrieved from the ADRF.
	When NWDAF containing MTLF authorizes the NF consumer to retrieve the ML model(s) stored in the ADRF directly, steps 3 and 4 is skipped.
	If NWDAF containing MTLF determines that the set of ML Model(s) corresponding Analytics ID(s) requested in step 1 needs to be retrieved from ADRF and the NF consumer is agnostic to where the ML model(s) is stored, then Steps 3 and 4 is performed.
Editor’s Note: How NWDAF containing MTLF and ADRF authorizes the NF Consumer is in scope of SA3 WG. 
3.	The ADRF service consumer (NWDAF containing MTLF) requests for the ML model stored in ADRF by invoking the Nadrf_MLModelManagement_Retrievale Rrequest (Analytics ID(s), Storage Transaction Identifier, one or more tuples of unique ML model Identifier) service operation.
4.	The ADRF sends Nadrf_MLModelManagement_RetrievalRequeste response (address e.g., URL or FQDN of Model file stored in ADRF) service operation.
5a-5b.	The NWDAF containing MTLF notifies/ responses to the NWDAF service consumer with the tuple Analytics ID, one or more tuples of unique ML Model identifier and ML Model Information. The ML model information may contain the ML model file address (e.g. URL or FQDN) or ADRF (Set) ID. When ADRF (Set) ID is provided, a Storage Transaction Identifier may be provided. The ADRF(Set) ID isn included only when the NWDAF containing MTLF authorizes the NF consumer to retrieve the ML model(s) stored in the ADRF in step 2.
6.	If in step 5, the NWDAF service consumer (NWDAF containing AnLF or NWDAF containing MTLF) received ADRF ID (where the ML model(s) requested in step 1 is stored), then the NWDAF containing MTLF service consumer may invoke the Nadrf_MLModelManagement_Retrieveal Subscribe/Request (Analytics ID(s), Storage Transaction Identifier or one or more tuples of unique ML Model identifier stored in ADRF) service operation to get the ML model stored in ADRF.
7.	The ADRF sends Nadrf_MLModelManagement_RetrievalRequeste notify/ response (address (e.g., URL or FQDN) of Model file stored in ADRF to the NWDAF service consumer containing MTLF.
Editor's note:	Whether the ADRF sends ML model(s) when requested the NF Consumer is FFS.

* * *Third Changes * * * 

[bookmark: _Toc122419408]10.1	General
Table 10.1-1 shows the ADRF services and ADRF service operations.
ADRF service operations may be used to store data or analytics in the ADRF, retrieve data or analytics from an ADRF, or delete data or analytics from an ADRF.
ADRF service operations may also be used to store ML model(s) or ML model address(es) in the ADRF, retrieve ML model(s) from an ADRF or delete ML model(s) from an ADRF.
Table 10.1-1: NF services provided by ADRF
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nadrf_DataManagement
	StorageRequest
	Request / Response
	DCCF, NWDAF, MFAF

	
	StorageSubscriptionRequest
	Request / Response
	DCCF, NWDAF

	
	StorageSubscriptionRemoval
	Request / Response
	DCCF, NWDAF

	
	RetrievalRequest
	Request / Response
	DCCF, NWDAF

	
	RetrievalSubscribe
	Subscribe / Notify
	DCCF, NWDAF

	
	RetrievalUnsubscribe
	
	DCCF, NWDAF

	
	RetrievalNotify
	
	DCCF, NWDAF

	
	Delete
	Request / Response
	DCCF, NWDAF

	Nadrf_MLModelManagement
	StorageRequest
	Request / Response
	NWDAF

	
	RetrievalRequest
	Request / Response
	NWDAF

	
	Delete
	Request / Response
	NWDAF


* * *Fourth Changes * * * 
	
[bookmark: _Toc131158626][bookmark: _Toc122419409]10.3	Nadrf_MLModelManagement service
[bookmark: _Toc131158627]10.3.1	General
Service Description: This service enables the consumer to store, retrieve and remove ML model(s) or ML model address(es) from an ADRF.
[bookmark: _Toc131158628]10.3.2	Nadrf_MLModelManagement_StorageRequest service operation
Service operation name: Nadrf_MLModelManagement_StorageRequest
Description: The consumer NF uses this service operation to request the ADRF to store ML model(s). ML model(s) or ML model address(es) stored in NWDAF containing MTLF are provided to the ADRF in the request message.
Inputs, Required: ML model file or Set of:
-	the tuple (NF instance ID of the NWDAF containing MTLF, address (e.g. URL or FQDN) of Model file stored in NWDAF containing MTLF), when multiple ML models is not supported; or
-	the tuple (NF instance ID of the NWDAF containing MTLF, one or more tuples of unique ML Model identifier and address (e.g. URL or FQDN) of Model file stored in NWDAF containing MTLF).
NOTE:	The ADRF can download ML model files based on the ML model addresses provided by the NWDAF containing MTLF. How the ADRF downloads the ML model and locally stores the ML model is left for implementation.
Inputs, Optional: Validity period, Spatial validity.
Outputs Required: Result Indication, one of the following:
-	address (e.g. URL or FQDN) of Model file stored in ADRF, when multiple ML models is not supported; or
-	one or more tuples of unique ML Model identifier and address (e.g. URL or FQDN) of Model file stored in ADRF.
Outputs, Optional: Storage Transaction Identifier (per ML model).
[bookmark: _Toc131158629]10.3.3	Nadrf_MLModelManagement_Delete service operation
Service operation name: Nadrf_MLModelManagement_Delete
Description: This service operation instructs the ADRF to delete stored ML model file(s) or ML model address(es).
Inputs, Required: When multiple ML models is not supported:
-	Storage Transaction Identifier; or
-	address (e.g. URL or FQDN) of Model file stored in ADRF, when multiple ML models is not supported.
When multiple ML models is supported:
-	one or more tuples of unique ML Model identifier and address (e.g. URL or FQDN) of Model file stored in ADRF.
Inputs, Optional: Storage Transaction IdentifierNone.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
[bookmark: _Toc131158630]10.3.4	Nadrf_MLModelManagement_Retrieval Request service operation
Service operation name: Nadrf_MLModelManagement_Retrieval Request
Description: The consumer NF uses this service operation to request the ADRF to get the ML model(s) stored in ADRF.
Inputs, Required:
-	Analytics ID(s);
-	Storage Transaction Identifier; or
-	one or more tuples of unique ML Model identifier stored in ADRF.
Inputs, Optional: Storage Transaction IdentifierNone.
Outputs Required:
-	one or more tuples of unique ML Model identifier and address (e.g. URL or FQDN) of Model file stored in ADRF.
Outputs, Optional: Validity Period.
* * * End of Changes * * * 
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