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Abstract of the contribution: This contribution proposes a new solution for Key Issue #4 and Key Issue #5.
1. Discussion
This contribution is related to KI#4 "How to Enhance Data collection and Storage", it is to be studied whether and how the ADRF should store types of data other than historical data and analytics (e.g. ML models, analytics context) for network analytics. And this contribution is also related to KI#5 "Enhance trained ML Model sharing", it is to be studied How to discover and select a NWDAF containing MTLF even from different vendors which can provide interoperable trained ML model(s), and how to retrieve interoperable trained ML model(s) from it, by a NWDAF containing AnLF.
According to the definition of Rel-17, the 5G System architecture allows ADRF to store and retrieve the collected data and analytics. And an NWDAF containing AnLF is locally configured with (a set of) IDs of NWDAFs containing MTLF and the Analytics ID(s) supported by each NWDAF containing MTLF to retrieve trained ML models.
However, the storage location of the trained ML models is not defined yet. This proposal proposes to store the trained ML models in ADRF, and the ML model can be passed via DCCF/MFAF to reduce signalling and data traffic. When DCCF/MFAF is deployed, ML model consumers(e.g. NWDAF containing AnLF) can subscribe/require trained ML models via DCCF/MFAF.
2. Text Proposal
It is proposed to agree the following solution into TR 23.700-81.
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Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change(All new text) * * * *
6.X	Solution #X: ML model storage in ADRF and ML model provision from ADRF
[bookmark: _Toc97057839][bookmark: _Toc97052785][bookmark: _Toc500949099][bookmark: _Toc97057912][bookmark: _Toc97052457]6.X.1	Description
[bookmark: _Toc500949101]This solution addresses Key Issue #4 "How to Enhance Data collection and Storage" and Key Issue #5 "Enhance trained ML Model sharing".
An NWDAF containing MTLF may be consumed by multiple ML model consumers at the same time, resulting in repeated consumption signalling and data traffic of ML models with the same Analytics ID. 
Thus, the NWDAF containing MTLF can store trained ML models into ADRF directly. Or, When the DCCF/MFAF is deployed in the network, the NWDAF containing MTLF can store trained ML models into ADRF via DCCF/MFAF. 
Meanwhile, the NWDAF containing MTLF can register the trained ML model of the Analytics ID it supports into NRF or DCCF, the registered ML profile may include the ID of NWDAF containing MTLF, Analytics ID(s), ML model information.
The ML model consumers (e.g. NWDAF containing AnLF) can subscribe/request the needed ML model from ADRF directly or via DCCF.
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Figure 6.X.2-1: Procedure of ML model storage in ADRF and ML model provision from ADRF
1.	An NWDAF containing MTLF instance has the trained ML Model(s).
2.	The NWDAF containing MTLF requests to store the ML Model to the ADRF by invoking the Nadrf_MLModelManagement_StorageRequest (containing the trained ML model(s) and/or ML model(s) information) service operation or the NWDAF containing MTLF stores the trained ML Model to the ADRF via DCCF.
3.	The ADRF stores the trained ML model(s) and/or the ML model(s) information sent by the NWDAF containing MTLF. The ADRF may be based on implementation, determines whether the same trained ML Model is already stored by the NWDAF containing MTLF. If the trained ML Model is already stored, the ADRF decides to store again to update the trained ML Model sent by the NWDAF containing MTLF.
4.	The ADRF sends Nadrf_MLModelManagement_StorageRequest Response message to the NWDAF containing MTLF indicating that the trained ML Model is stored, including when the ADRF may have determined at step 3 that the trained ML Model is already stored.
5.	The NWDAF containing MTLF and/or the ADRF requests to register ML Model profile to DCCF by invoking the Ndccf_MLModelManagement_Register. Or the NWDAF containing MTLF and/or the ADRF registers its ML Model profile to the NRF by invoking the Nnrf_NFManagement_NFRegister.
The ML Model profile may include one of the following parameters: NWDAF ID, ADRF ID, Analytics ID(s), model framework, model platform,model type, model algorithm, model compilation language, model Spatial validity, model validity period, model accuracy, model space effectiveness, etc.
6.	The DCCF responds to the NWDAF containing MTLF and/or the ADRF with a Ndccf_MLModelManagement_Register Response. Or The NRF responds to the NWDAF containing MTLF and/or the ADRF with a Nnrf_NFManagement_NFRegister Response.
7.	The ML model consumer (i.e. an NWDAF containing AnLF) subscribes or requests a (set of) trained ML Model(s) associated with a (set of) Analytics ID(s) to DCCF or ADRF.
NOTE:	The procedure of NWDAF discovery and selection for trained ML models via NRF is defined in TS 23.288[4].
8.	The ADRF or DCCF notifies the ML model consumer with the trained ML Model Information (containing a (set of) file address of the trained ML model).
6.X.3	Impacts on Existing Nodes and Functionality
NWDAF containing MTLF:
-	Supports sending the trained ML model to ADRF.
-	Supports registering the ML Model profile to DCCF.
ADRF:
-	Supports Nadrf_MLModelManagement service to store the ML models.
-	Supports Nadrf_MLModelProvision or Nadrf_MLModelInfo_Request service to send the ML models.
DCCF:
-	Supporst Ndccf_MLModelManagement service to register the ML models.
* * * * End of changes * * * *
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