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Abstract of the contribution: Proposal of a generic Recommendation service, offered by the NWDAF.
Discussion

The “Key issue #X: Recommendations produced by NWDAF” (proposed in S2-186344) states that the NWDAF should be able to offer a supplementary Recommendation service, in order to propose to NFs optimal parameter values (e.g. policy adaptations, paging adaptation).
This paper addresses the various requirements of the Key Issue:
· Models of interaction: request/response, and subscribe/notify.

· Parameters of the service operations, which should be generic but adaptable to various use cases

· Various constraints : time scope (near real-time, non-real-time), autonomy of NF decisions

Several solutions can be imagined:

· Adapt the already proposed “NWDAF analytics” service defined in the TR, however the purpose of each services are completely different
· Define a new service for each type of recommendation, but this would require interface adaptation

· Propose a generic service, whose conveyed application data would nevertheless fit the various use cases. The limitation of multiplication of specific solutions for each use case is performed by defining reusable objects. This is the solution chosen here.

Whichever solution is chosen, it appears important that each NF be free to use the Recommendation service, at their own pace and at their own discretion. A consequence is that recommendations are always provided at the initiative of the consumer NF. 
In order to permit various modes of interaction, and possible latency for the computation of recommendations, both asynchronous (subscribe/notify) and synchronous (request/response) models are kept. 
The possibility of subscribing to periodic notifications is left for further study.
Proposal
The following defines the proposed Recommendation service.
**** Start of Change (all new text) ****
6.X
Solution X: Recommendations produced by NWDAF
6.X.1
Description

6.X.1.1
Service definition

This solution addresses the Key issue #X: "Recommendations produced by NWDAF ".

The NWDAF should expose a generic service interface NWDAF_RecommendationService offering the following operations.

	Operations
	Description of each operation of the Recommendation Service 

	Subscribe
	Subscription to a recommendation

	Unsubscribe
	Cancel of a previous subscription

	Notify
	Notification of a recommendation to the consumer NF

	Request
	Request to a recommendation


6.X.1.2
Recommendations Subscribe/Unsubscribe

This procedure is used by any NF service consumer to subscribe/unsubscribe at NWDAF and to be notified of recommendation information.
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Figure 6.X.1.2-1: NWDAF Recommendations Subscribe/Unsubscribe/Notify
1.
The NF service consumer subscribes to or cancels subscription to recommendations by invoking the Nnwdaf_Recommendation_Subscribe or Nnwdaf_ Recommendation _Unsubscribe service operation.

2.
If NF service consumer has subscribed to recommendations, the NWDAF notifies the NF service consumer with the recommendations by invoking Nnwdaf_ Recommendation _Notify service operation.

6.X.1.3
Recommendations Request

This procedure is used by the NF service consumer (e.g. UDM, AMF, SMF, PCF) to request and get from NWDAF recommendations, using Nnwdaf_Recommendations_Request.
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Figure 6.X.1.3-1: NWDAF Recommendations Request and Response
1.
The NF service consumer requests recommendations by invoking Nnwdaf_Recommendations_Request service operation.

2.
The NWDAF responds with recommendations to the NF service consumer.
6.X.1.4
Contents of subscribe and request operations
In addition to basic SBI parameters defined in TS 29.520, the requests or the subscription should contain:

-
Identification of the desired recommendations fit to use cases: list of recID
-
Observation period [F1..F2] in the future on which recommendations are requested

-
Maximum tolerable delay for the provision of the recommendations
Editor's note: The possibility of subscribing to periodic notifications is left for further study.
-
Optional preferences on recommendations 
Editor's note: whether preferences on recommendations (e.g. algorithms used, number of iterations, authorization of using subsets or samples in order to reduce computation time) are provided and the parameters regarding to the preferences on analytics/predictions is left for further study.
-
Identification of the objects targeted by recommendations: NFs/ NF sets, UEs/UE groups
-
Optional additional activity filters (e.g. S-NSSAI, DNN, application-ID, type of users, type of service, IP filter, QFI), which restrict the nature of provided results

6.X.1.5
Contents of notifications and responses

In addition to the basic SBI parameters defined in TS 29.520, the response to Request or the notification should contain:

-
Identification of the Request /Subscribe operation,
-
Optional confidence score on recommendations, 

-
Possible limitations on the observation period and requested delay,
-
Recommendations: list of elementary recommendation objects recResult relevant for the observation period,
- 
Activity warnings (e.g. overload, attack, frequent handover).
An elementary recommendation is an object recResult linked to the recID, containing several parameters, among the requested categories, which are entirely specific to each recResult specific class.
	Parameters categories
	Example of parameters 

	Time
	Periodic registration timer, back-off timers

	QoS
	QoS profiles

	NF
	Identification of proposed UPF

	Load
	Load reduction ratio

	UEs
	Identification of UEs suspected of performing a security attack

	Location
	List of relevant TA for the UE  e.g. for paging or mobility restriction

	Activity
	Handover/No handover, blacklist UEs


Each parameter of a returned recResult object should have a clearly defined semantic and format, and should typically be specified by 3GPP.

Editor's note: the exact definition of parameter types is for further study 

The NWDAF may return an error if the parameters (in immediate response to subscription or request), or the traffic conditions do not permit to deliver relevant recommendations in due time. It may also return, in case of error, limitations of requested observation period and tolerable delay.
6.X.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.
6.X.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level.
**** End of Changes ****
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