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Abstract of the contribution: This document aims to propose the description of a New Key Issue for 5G network automation, entitled “Recommendations produced by NWDAF”. 
Discussion
The key present issue tries to identify a difficulty encountered indirectly several times in previous key issues or uses cases. For example:
· Key issue #5 : NWDAF-assisted QoS provisioning
· Key issue #6 : NWDAF-assisted assisted traffic routing
· Key issue #9: Customizing mobility management based on NWDAF output
· Use case #6: NWDAF-Assisted QoS adjustment
In the above mentioned chapters, there is a need for an NF to elaborate a strategy using NWDAF services. 
The present KI proposes to define a recommendation service on the NWDAF to better assist NF in the elaboration of its strategy.
Proposal
It is proposed to add the following clause in TR 23.791. 
**** Start of Change (all new text) ****
[bookmark: _Toc513015775][bookmark: _Toc513015777]6.X	Key issue X: Recommendations produced by NWDAF
[bookmark: _Toc513015776]6.X.1	Description
As a basic service, the NWDAF shall produce analytics, and optionally predictions about system KPIS.
· Analytics are statistical computations of KPIs related to the past, elaborated thanks to past metrics or raw data, provided by data producers (e.g. NF, AF)
· Predictions are statistical computations of KPIs related to the future, using various techniques of trend analysis on the same metrics and raw data, which permit to determine what should be the future KPI values.
Using these two basic service elements, the consumers of NWDAF services (NFs, AFs) may dynamically derive a strategy to optimize their own service rendition.
However, such derivation process may result in additional complexity on NWDAF consumers.
Therefore, it is proposed to study a “recommendation service” on the NWDAF, in order to facilitate the derivation of strategy.
The assets of such recommendation service would be to take benefit of the NWDAF computation capacities (e.g. artificial intelligence and machine learning), and also to obtain in the end more consistent strategies for NFs and AFs due to the central position of the NWDAF which provides global network knowledge.
The recommendations should be decision support data for NF, more relevant than basic analytics or predictions.
The NWDAF should not, however, intervene in the area of responsibility of each NF, which should remain solely responsible for its decisions. The NFs may additionally coordinate their decisions with other NFs.
After receiving a recommendation that the NF has requested, the NF shall then, according to its own criteria (for example applicative and business criteria), make its optimal choice within its area of responsibility.
The NF consumers of the NWDAF recommendation service are still in charge of all decisions concerning their own tuning. As a consequence, they should be able to operate with good performance in most situations, even in case of NWDAF absence or failure.
6.X.2	Requirements
The NWDAF should be able to offer a recommendation service in order to propose pre-computed optimal parameter recommended values to NFs. The use of the recommendation service by an NF should be optional.
A parameter recommended value should be a value or an range, for possible integration in the rules of the consumer NF.
Each NF may request the NWDAF recommendation service for instance in case its decision may impact other NFs behaviours or in case the NF does not implement advanced analytics functions 
Each type of recommendations belongs to a given domain (e.g. QoS, security, mobility, resilience, service and application, forwarding, routing, monitoring). There may different types of recommendations per domain. Each NF of a given type may request one or more types of recommendations. 
Each consumer NF should be able to provide in input, for a given type of recommendation, the target objects that are related to the parameter recommend values that will be derived. The NF should be able to impose computational constraints (e.g. ranges of parameters to explore) on the results. 
The NWDAF should in return provide a list of one or more suggested parameter combinations. For instance, it can be lists of candidate QoS dedicated parameters, or lists of candidate UPFs for selection.
Each combination should contain the vector of recommended parameter values, possibly with associated impacts (predicted KPIs) and a preference order.
The various recommendations types should depend on each domain. However, the service interface should strive at offering generic service operations, but with specific parameters (operations and primitives) tailored to each recommendation type. 
The service should offer flexible models of operations, both request/response and subscribe/notify.
The NWDAF should strive to ensure consistency in its recommendations, taking into account the previous recommendations performed across the different domains and the other NFs, in order to avoid conflicted decisions
**** End of Changes ****
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