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1. Introduction
This document evaluates KI#4. The corresponding solutions can be classified into four categories:
1,	ADRF stores types of data other than historical data and analytics (e.g. ML models, analytics context) for network analytics. Solutions are Sol#42 and Sol#43.
2,	DCCF relocation. Solutions are Sol#12 and Sol#44
3,	Dealing with buffer overflow of data producer due to muting notifications. Solutions are Sol#41 and Sol#45
4,	ADRF/NWDAF data management enhancement. Solution is Sol#46.
In this contribution, we provide solution evaluations according to the above categories. Based on the evaluation, we also provide interim conclusions for KI#4:
2. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-81 v0.3.0.
* * * First Changes * * * *
[bookmark: _Toc54779787][bookmark: _Toc54786747][bookmark: _Toc57201612][bookmark: _Toc57641650][bookmark: _Toc59102003]7.4	Key Issue #4: How to Enhance Data collection and Storage
According to the Table 6.0-1, solution#12 and #41 to #46 are proposed for Key Issue 4.
The corresponding solutions can be classified into four categories:
Category-1,	ADRF stores types of data other than historical data and analytics (e.g. ML models, analytics context) for network analytics. Solutions are Sol#42 and Sol#43.
Category-2,	DCCF relocation. Solutions are Sol#12 and Sol#44.
Category-3,	Dealing with buffer overflow of data producer due to muting notifications. Solutions are Sol#41 and Sol#45.
Category-4,	ADRF/NWDAF data management enhancement. Solution is Sol#46.
The solution evaluation for Category-1 is the following:


Models are trained and retrieved from NWDAF containing MTLF. ADRF is suggested as an intermediate storage of models, before NWDAF containing AnLF retrieves them. Nothing prevents an NWDAF containing AnLF to retrieve the models directly from an NWDAF containing MTLF, this service is already available in Rel-17. Adding ADRF as an intermediate storage adds multiple ways to retrieve models, increase number of NFs included and thereby complexity and increase signalling between NFs. Models are viewed as business secrets and shall be protected. Model privacy when storing models in ADRF may be a concern.

Wherever a model is stored, the NF storing the model may be consumed by multiple ML model consumers, resulting in repeated consumption signalling and data traffic of ML models with the same Analytics ID. The frequency for the usage of the service for retrieving models is viewed low compared to other data services offered by ADRF. So frequent usage does not promote ADRF nor disqualify NWDAF containing MTLF. 

So in summary, no argument on why introducing ADRF as a storage for models are provided.

The solution evaluation for Category-2 is the following:

Solution#12 proposes that the source DCCF initiates the DCCF and MFAF reselection due to UE mobility. Target DCCF (MFAF) gets the data subscription and pending outputs from the source DCCF (MFAF). The benefit of the solution is that the data consumer does not need to resend the data subscription to the target DCCF. However, in order to save that signaling, more signaling is induced by the solution. Furthermore, the solution only works when the data consumer is not changing and the data subscription is for single UE, not for group UE or any UE. Overall, the benefits of the solution is not convincing. 

Solution#44 argues that it is good enough to terminate the data subscription to the old DCCF and the data consumer does the DCCF selection and subscribes to the new DCCF due to UE mobility.  Unlike NWDAF relocation, where the target NWDAF may need the same data and ML model from the source NWDAF in order to have consistent analytics performance, nothing is really needed by the target DCCF from the source DCCF. Therefore, Solution#44 proposes a simple and clean solution that the old DCCF terminates the subscription and the data consumer select and subscribe to a new DCCF, which has no impact to the current standards.

The solution evaluation for Category-3 is the following:

Solution#41 proposes that when the buffer of the data producer is about to overflow, the data producer informs the data consumer that it cannot keep the muted notifications and send all the muted notifications to the data consumer.

Solution#45 covers Solution#41 and it also proposes that the data consumer can provide exception instruction to the data provider and the data provider will make the final decision on how to treat the muted notifications when its buffer is overflow.

The solution evaluation for Category-4 is the following:

Solution#46 proposes enhancement for the ADRF/NWDAF data management. In particular, data consumer can provide Storage Handling Information to ADRF/NWDAF. In addition, ADRF/NWDAF is also provisioned with the storage policy of the operator. Note that all the data belongs to the operator, it is enough to only have the storage policy of the operator. There is no clear benefit of Storage Handling Information from individual data consumer. Furthermore, there could happen that different data consumers have different Storage Handling Information to the same data. However, it makes sense that the data consumer can ask to be informed if some data is to be deleted.

Futhermore, Solution#46 proposes that DCCF can maintain the data storage information and inform the data consumer about the data deletions. However, DCCF is not a data storage, it does not make sense that DCCF maintains the data storage information. DCCF can only forward the deletion notification from the ADRF/NWDAF.

* * * Next changes * * * *
8.4	Conclusion of KI#4
Regarding ADRF stores types of data other than historical data and analytics (e.g. ML models, analytics context) for network analytics, the followings are taken as the interim conclusion:
· ADRF does not store ML models.

Regarding DCCF relocation, the followings are taken as the interim conclusion:

· Solution#44 is taken as baseline.
Regarding data management for the muted notification, the followings are taken as the interim conclusion:
· Data consumer may provide Exception Instruction to the data provider.
· Data provider determines how to handle the muted notifications (“send all”, “discard all”, “drop old”) when exception occurs, depending on its implementation, and indicates so in the response to the data consumer.
Regarding ADRF/NWDAF data management enhancement, the followings are taken as the interim conclusion:
· Data consumer may require notification that specific data is to be deleted in ADRF or NWDAF.
· ADRF or NWDAF may send notification of data deletion to the data consumer. The notification can be forwarded by DCCF.
