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Abstract of the contribution: This paper proposes for information a draft of the NWDAF services for QoS prediction
1. Discussion
This paper discusses the possible service definition the NWDAF would offer to a V2X AS (mediated by a NEF) to deliver on KI#15 requirements.
The V2X AS needs to receive from the NEF information on whether a certain QoS level can be met with a certain confidence level (application specific) over a certain geographical area/path in a certain sliding time window that is of interest to the application. To do so it needs then to subscribe to a notification service by indication the QoS level, the confidence level, the sliding time window and the geographical area. The geographical area can be fed directly to the NWDAF or the NEF can translate it into cell IDs.

The V2X AS can request the NWDAF to report about a single UE using the QoS level or aggregate the prediction for the benefit of N UEs. 
The V2X AS is able to request the NEF to monitor certain QoS levels based on 5QIs, QoS characteristics that it has negotiated with the operator based on SLA that authorises the V2X AS to request QoS prediction for these 5QIs and QoS characteristics. In other words, the V2X AS is aware of the mapping of the set of services that require QoS prediction to the 5QIs and QoS attributes they need. This is consistent with the requirement to trigger QoS adaptation at V2X application layer when certain QoS targets cannot be met and these targets are expresses by means of 3GPP QoS Parameters values.
The NWDAF then can report when the confidence level threshold cannot be met, and fi so where, and at wat expected time.

IF the V2X AS request was for N UEs, the NWDAF can report that the confidence level cannot be met for N UEs. However, it may indicate whether this can be met for M UEs with M<N. then the V2X AS can take action and modify the application level behaviour for N-M UEs while M UEs can remain at similar level of automation.
The notification service then could notify again when the confidence level can be met for a greater or smaller number of UEs than M (up to N UEs of course as a maximum, and 0 as a minimum). 

The V2X AS then decides locally which UE is promoted to a better service level or demoted to a lower service level.

Conclusion

It is proposed that in normative work the following services are defined produced by NEF and NWDAF:
	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nnwdaf_QoSPrediction
	Subscribe
	Subscribe / Notify
	NEF

	
	Unsubscribe
	
	

	
	Notify
	
	


	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nnef_QoSPrediction
	Subscribe
	Subscribe / Notify
	AF

	
	Unsubscribe
	
	

	
	Notify
	
	


Service operation name: Nnwdaf_QoS Prediction Subscribe operation
Description: Subscribes to NWDAF QoS prediction notification service with specific parameters.

Inputs Required: S-NSSAI, 5QI, GFBR (if 5QI resource type is GBR), Geographical Area, Time window, confidence level threshold 
Inputs, Optional: ARP (otherwise a default ARP is assumed), number of UEs (default 1 if not indicated))
Outputs Required: Notification correlation identifier
Outputs, Optional: none
Service operation name: Nnwdaf_QoS Prediction Unsubscribe operation
Description: Unsubscribes to NWDAF QoS prediction notification service linked to a Notification correlation identifier
Inputs Required: Notification correlation identifier

Inputs, Optional: none
Outputs Required:Result
Outputs, Optional: none

Service operation name: Nnwdaf_QoS Prediction Notify operation
Description: Notifies QoS confidence level threshold is not met.

Inputs Required: Notification correlation identifier, indication Confidence Level < threshold

Inputs, Optional: if number of UEs >1 was indicated then a number of UEs that can receive desired QoS at requested confidence level
Outputs Required: none
Outputs, Optional: none
Service operation name: Nnef_QoS Prediction Subscribe operation
Description: Subscribes to NEF QoS notification service with specific parameters.

Inputs Required: S-NSSAI, 5QI, GFBR (if 5QI resource type is GBR), Geographical Area, Time window, confidence level threshold 

Inputs, Optional: ARP (otherwise a default ARP is assumed), number of UEs (default 1 if not indicated))
Outputs Required: Notification correlation identifier
Outputs, Optional: none

Service operation name: Nnef_QoS Prediction Unsubscribe operation
Description: Unsubscribes to NEF QoS prediction notification linked to a Notification correlation identifier
Inputs Required: Notification correlation identifier

Inputs, Optional: none
Outputs Required: Result 
Outputs, Optional: none

Service operation name: Nnef_QoS Prediction Notify operation
Description: Notifies QoS confidence level threshold is not met.

Inputs Required: Notification correlation identifier, indication Confidence Level < threshold

Inputs, Optional: if number of UEs >1 was indicated then a number of UEs that can receive desired QoS at requested confidence level
Outputs Required: none
Outputs, Optional: none
Note: Notification correlation identifier is used as a handle for a specific subscription.
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