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Abstract of the contribution: This paper proposes NWDAF service to provide recommendation for NF instance selection.  
Proposal
It is proposed to document the following solution into TR 23.791. This solution is for key issue 10 (NWDAF service support to select NF instances), and just focuses on the data collected by the NWDAF and output produced by the NWDAF service in order to select NF instance per network slice, service and group of UEs. 
In this solution, it is assumed that there is various granularity of IMSI group. As the widest and second widest granularity of the IMSI group, network slice and service are considered, respectively. In the network slice, the operator may provide the multiple services. As the minimum granularity, group of UEs is considered. 
The solution follows the endorsement that this study may consider UE related or IMSI group related data collection and NWDAF related output for the purpose to enhance the functionalities specified by SA2 in 23.501. The output from the NWDAF is the recommended NF instance in the consideration of various granularity of UEs, i.e., per network slice, service and group of UEs. Therefore, these information is related to UE or IMSI group.
The solution assumes that the following framework can be utilized in Figure 4.2-1 TR 23.791
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Figure 4.2-1: general framework for 5G network automation (TR 23.791)
* * * * Start of Changes (All texts are new) * * * * 

6.X
Solution X: NWDAF service to provide recommendation for NF instance selection
6.x.1
Description

This solution is for Key issue 10 (NWDAF service support to select NF instances). The solution follows the general framework for 5G network automation as drawn in Figure 4.2-1. For the NF service consumer, the NWDAF provides the recommended candidate which can be used as the selection of the NF instances. 
In this solution, it is assumed that there is various granularity of group of UEs. As the widest and second widest granularity, network slice and service are considered, respectively, as groups of UEs. In the network slice, the operator may provide the multiple services. As the minimum granularity, group of UEs is considered. 

With the NWDAF, the NF service consumer needs to register Name of NF instance (e.g., UPF, SMF, or etc) for the selection and identifier of the network slice, service or group of UEs in order to get the analytics response/notification. Then, Name of NF instances corresponds to the NF which the NF service consumer wants to select the suitable NF instance. 
6.x.2
NWDAF Data Collection
Table 6.x-1 shows the data collected by the NWDAF in a certain interval. To decide the recommendation for the selection of the NF instance, the NWDAF utilizes the following information. When the NF instance would be shared among the multiple network slices, the NWDAF considers it.
The NWDAF may collect the data which shows the same item, but the different value from OAM and NF instance, respectively. Then, the value from the NF instances takes precedence over the data from OAM. 

Table 6.x-1: Data collected by NWDAF
	Data collected by NWDAF
	Candidate of network function providing information

	KPI of network slice, type of service, group of UEs
	OAM, Data Repository

	Name of NF, NF identifier, S-NSSAI(s) of the network slice which the NF instance belongs to
	OAM, NRF, Data Repository

	Name of NF, NF identifier, DNAI to which the NF instance access
	OAM, NRF, Data Repository

	Name of NF, NF identifier, OAM-specific information (e.g., load level information)
	OAM, AF

	DNAI, OAM-specific information (e.g., communication delay between UE and function in N6)
	OAM, AF

	UE expected communication (e.g., communication of low latency application at a given time and date), and time and data when UE does not have any communication per network slice, type of service, group of UEs
	Data Repository

	Geographic location of NF instance
	OAM, Data Repository


Editor’s note the details of KPI will be clarified later
Editor’s note How the NWDAF gets the above information will be described considering the outcome of key issue 3 (Interactions with 5GS NFs/AFs for Data Collection) and key issue 4 (Interaction with OAM for Data Collection).
NOTE:
How load level information of NF instance and communication delay between UE and function in N6 are calculated is not specified in SA2 WG.
6.x.3
NWDAF output
Table 6.x-2 shows the NWDAF service for selection of NF instances in the operator network where multiple NF instances exist within a NW slice or shared across multiple NW slices. The NWDAF outputs the recommendation for the selection of the NF instance in consideration of type of network slice and services as the content of analytics information. Based on the output of the NWDAF, the NF service consumer may create the selection rule per S-NSSAI, type of service or group of UEs.

This solution assumes that Solution 1 and 2 will be used as the method of network data analytics feedback. When the recommendation is changed, the NWDAF notifies it. The NF service consumer refers to the recommendation, when it selects the NF instance. 
If the NWDAF estimates that the KPI is not satisfied, the NWDAF notifies it of OAM as activity warning that the KPI will not be satisfied. The NWDAF can also provide the alternative NF instances in order to satisfy the KPI of network slice, service and groups of UEs. The NF service consumer may decide to update the selection rule and change the NF instance to which the UEs are connected per S-NSSAI, type of service or group of UEs.
Table 6.x-2: NWDAF service for selection of NF instances
	Content of Analytics responses/notifications
	Candidate of NF service consumer

	NF identifier(s) of Recommended NF instance for selection and Name of NF per S-NSSAI, type of service, group of UEs. (Optionally, geographical location of NFs is considered)
	NRF, SMF, AF

	DNAI per S-NSSAI, type of service, group of UEs.
	SMF, AF

	Activity warning that the KPI will not be satisfied.
Name of NF per S-NSSAI, type of service, group of UEs. (Optionally, geographical location of NFs is considered) 

Alternative NF identifier(s) of Recommended NF instance and Name of NF per S-NSSAI, type of service, group of UEs. (Optionally, geographical location of NFs is considered)
	NRF, SMF, AF, OAM

	Activity warning that the KPI will not be satisfied.
DNAI per S-NSSAI, type of service, group of UEs.
	SMF, AF, OAM


6.x.4
Impact on Existing Nodes and Functionality

NWDAF: NWDAF service is updated from Rel.15 specification. The existing Nnwdaf interface shall be updated in order to output the parameters in Table 6-x-2. The NWDAF also needs to have the feature to collect the data described in Table 6-x-1 from OAM, Data repository and etc.
NF service consumer: the impacts are to support receiving the new analytics requests/responses/notifications
* * * * End of Changes * * * * 
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