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Abstract of the contribution: This contribution introduces two use cases for eNA_Ph2, "NWDAF supporting detection of anomaly events and helping in analysing root cause" and "NWDAF assisting in network planning", and a key issue to investigate for new types of feedback that can be provided by NWDAF.
Discussion
This Key issue is related to SID objective on Recommendations.
[bookmark: _GoBack]As part of the eNA work in Rel-16, SA2 has specified two different types of outputs provided by NWDAF to analytics consumer, per analytics, namely either statistics in the past or predictions in the future. This is specified in 3GPP TS 23.288 clause 6.1.3, via the analytics target period parameter from the analytics exposure framework.
During the study phase which preceded the eNA normative work, the aspect of NWDAF providing recommendations to 5GC NFs has been partially addressed via a proposal for a solution (solution #9 from TR 23.791) where the NWDAF can be delegated by 5GC NFs to calculate optimal parameters and provide some recommendations to 5GC NFs which would then have the final decision to use them or not based on their own application logic. The conclusion reached during FS_eNA study, on this aspect, is quoted below:
[bookmark: _Toc11150039]"7.1	Key Issue 1& Key Issue 2
For analytic services, two types of solutions are described in the TR 23.791:
-	Generic solutions, which apply to multiple use cases: Solutions #1 and #9.
-	Solutions specific to use cases: Solution #3, #4, #5, #7, #8, #10, #11, #18, #20, #21, #22, #23, #27, #29. These solutions might potentially reuse (refer to) the generic solutions.
The services provided by the generic solutions can be further classified into three levels of analytics:
-	Statistics of the past, which may be considered simply as a report, but also as a "vanilla" estimation of the future in general, with the underlying paradigm that "future" shall be very similar to "past" (therefore no need to refine the prediction).
-	Predictions, which are a step beyond the previous, because trend analysis may determine evolving drivers for the future which cannot be detected by basic statistics. But in this step, a major part of the decision-making process remains in the consumer NF.
-	Recommendations, where the NF delegates some calculation of optimal parameters to the NWDAF, but still remains responsible for the final choices.
Solution #1 provides statistics and predictions, while Solution #9 provides recommendations.
Solution #9 (Recommendations produced by NWDAF) is a solution that has been evaluated to possibly only cover a limited number of key issues/use cases, which are a subset of what can be solved by analytics. It is not recommended for Release 16, because it requires additional study. It is desirable that this Solution be reconsidered following the results obtained on the implementations of Release 16, in order to examine its relevancy on stronger use case basis."

One of the objectives for  FS_eNA_Ph2 study (SP-190557) is related to recommendations:
· "Rel-16 NWDAF features enhancement: 
· Whether Recommendations produced by NWDAF are beneficial, with general framework and specific use cases
Note: If it is concluded to have recommendations, the NF receiving statistics/predictions from NWDAF may decide not to apply these recommendations and the NWDAF shall not need application knowledge to build these recommendations."

In addition, the WT discussed on email provides some more input related to this Objective in S2-1908640 FS_eNA_Ph2 Work Task (Conclusion: Noted), final revision to be used as basis for future work.

	WT#4.1
	Recommendations
	Study if recommendations produced by NWDAF are beneficial, with general framework and specific use cases.

	       No
	0.5



In the context of Rel-16, the recommendations were basically a proposal for some parameters that the NWDAF could provide to requesting 5GC NFs so that these 5GC NFs may decide to apply them. It will be important, for Rel-17 study, to clarify what is meant by "recommendations", as it could be interpreted in different ways, e.g. recommendations for 5GC NF parameters as per Rel-16 discussion, or recommendations for taking some actions, etc.
While the statistics and predictions can already cover some useful use cases, NWDAF functionality should indeed be enhanced to provide other types of analytics which can be used to solve other (possibly more elaborated) use cases, leveraging the important amount of data that NWDAF can collect (already in Rel-16 but expected to grow further in Rel-17). The Rel-17 study should also not focus on recommendations only, or at least not on recommendations as per solution #9 from 3GPP TR 23.791.
A first example of a use case where NWDAF could help is in supporting 5G service automation via anomaly events detection and signaling. The anomaly events could be e.g. a list of congested cells with a list of heavy users on these cells, some signaling events per users, some signaling congestion events per network functions, etc.
Another example of NWDAF providing value-add service is in assisting network planning, via provision of information such as expected additional traffic, expected additional signalling, or performance KPIs based on input scenarios provided by the consumer, e.g. additional number of users, additional number of groups, introduction of a new application, etc.
It is proposed to introduce a brief description of the use cases as described above in 3GPP TR 23.700-91, and document a key issue related to "new types of feedback provided by NWDAF", thus not limiting to recommendations, or at least not linking the key issue to recommendations as per solution #9 from 3GPP TR 23.791. One first aspect to study within this new key issue on "new types of feedback provided by NWDAF" would actually be to define which type of information beyond statistics or predictions NWDAF can help with.
Proposal
It is proposed to introduce the use cases and key issue documented below into TR 23.700-91.

FIRST CHANGE – ALL NEW TEXT

5	Use Cases and Key Issues
5.X	Use Cases
5.X.A	Use case #A: NWDAF supporting detection of anomaly events and helping in analysing root its cause
In Rel-16, NWDAF can provide abnormal UE behaviour analytics, as specified in TS 23.288 clause 6.7.5. One area where NWDAF could help is in detecting abnormal behaviour in general, not only related to the UE. With the capability to collect different types of data already in Rel-16, the NWDAF could provide anomaly type of alerts to other network functions together with additional information on the possible cause for the anomaly, thus allowing for 5G service automation, or allowing for troubleshooting in general.
Some examples of anomaly alerts and root cause informationevents and information provided could be:
-	Congested cells analysis and a list of heavy users on the congested cells;
-	Signaling events anomaly per device type, per OS, per applications;
-	Signaling congestion events per network function.
Such anomaly events alerts information could be provided to some network functions so that they could take proper action, e.g. to PCF to derive different policies, to AMF to apply different signalling parameters, etc.
5.B	Use case #B: NWDAF assisting in network planning
With network data analytics services defined in Rel-16, the NWDAF can already collect various type of data to be able to provide different types of analytics. Building on this, and embedding machine learning techniques in the NWDAF, the NWDAF can be used to predict the extra network load and to predict service performance before making any change in the network, thus assisting in network planning.
The possible changes that could be done in the network could be introduction of a new service or a new application, introduction of new device types or new OS types, introduction of a new number of users or new groups, introduction of new cells, etc.
Such examples of when the NWDAF should be able to assist in network planning are:
-	NWDAF predicting expected additional UL or DL traffic, which can then be used by the OAM as an input to compute extra traffic that will be  processed by the UPFs, before e.g. the introduction of a new application in the network or the introduction of a specific number of new users in the network;
-	NWDAF predicting expected additional signaling, which can then be used by the OAM as an input to compute the extra-computing resources needed by 5GC NFs, such as AMF or SMF, which can be useful for e.g. network slice planning; or
-	NWDAF predicting performance KPIs (e.g. throughput, packet loss rate, RTT, QoE…) upon e.g. a change of the number of users in an area without network resources changes, or upon a change of adoption rate for an application on a specific device type.

NEXT CHANGE– ALL NEW TEXT
[bookmark: _Toc20147936][bookmark: _Toc20730722]5.Y	Key Issues
6	Key Isssues
6.X5.Y.X	Key Issue #X: new types of feedback outputs provided by NWDAF
65.Y.X.1	Description
NWDAF implementations, as per Rel-16 standards, can provide, for a given analytics ID, two different types of feedback output to the consumer of these analytics: either statistics in the past or predictions for the future. In the context of FS_eNA work in Rel-16, the aspect of NWDAF providing recommendations (where the 5GC NF delegates some calculation of optimal parameters to the NWDAF, but still remains responsible for the final choices) has been partially discussed but decision for Rel-16 was to not progress this further.
While statistics and predictions provided by NWDAF can already be a useful source of information for analytics consumer decisions, it is necessary to investigate how to further enhance NWDAF functionality and allow NWDAF to provide more elaborated feedback output to its potential customers. Some related use cases are is described in subclause 5.X.A and 5.B.
In the context of FS_eNA work in Rel-16, the aspect of NWDAF providing recommendations (where the 5GC NF delegates some calculation of optimal parameters to the NWDAF, but still remains responsible for the final choices) has been partially discussed but decision for Rel-16 was to not progress this further.
It shall be studied if there is a need to provide Recommendations to NF, on the actions to be taken. Recommendations must add considerable usefulness on-top of existing analytics.
Note:	If it is concluded to have recommendations, the NF receiving statistics/predictions from NWDAF may decide not to apply these recommendations and the NWDAF shall not need application knowledge to build these recommendations.
Whether the new use cases added in Rel-17 adds to a stronger use case base or not, meaning whether they drive the introduction of recommendations from NWDAF shall be studied.
Within the context of this key issue, it is proposed to study:
-	which new type of feedback NWDAF can provide to analytics consumers;
-	the required changes to the architecture and the analytics framework to allow such new type of feedback, such as whether new inputs are needed from the analytics consumer and what can be the outputs provided by the NWDAF; and
-	the data needed to collect by the NWDAF to be able to provide such new types of feedback.
-	Identify whether, for new use cases in Rel-17, the NFs benefit from new type of outputs or recommendations compared to statistics and predictions.
-	If new type of outputs or recommendations are needed according to the bullet above, then the next step would be:
-	How a NF consumer requests NWDAF new type of outputs or recommendation analytics and what are the necessary inputs.
-	What information the NWDAF new type of outputs or recommendations will contain.
-	the data needed to collect by the NWDAF to be able to provide such new types of output or recommendations,
5.Y6.X.2	Requirements
The NWDAF shall not need 5GC NF application knowledge to build these new types of feedbackoutputs or recommendations.
It shall be studied if there is a need to provide Recommendations to NF, on the actions to be taken. Recommendations must add considerable usefulness on-top of existing analytics.
NOTE:	If it is concluded to have recommendations, the NF receiving statistics/predictions from NWDAF may decide not to apply these recommendations and the NWDAF shall not need application knowledge to build these recommendations.
Whether the new use cases added in Rel-17 adds to a stronger use case base or not, meaning whether they drive the introduction of recommendations from NWDAF shall be studied.
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