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Abstract of the contribution: This contribution discusses the current standards status of eNA (Enablers for Network Automation for 5G) work.

1. Background

In 3GPP SA2, a new release 16 study item on FS_eNA (Study of enablers for Network Automation for 5G) was agreed to improve the Network Data Analytics Function (NWDAF) related work introduced in release 15 to support network automation leveraging 5GC information exposure, as shown in SP-180792. 
The study has been moved to the normative work during SA2 meeting#129Bis, as shown in SP-181123. Conclusions on the key issues have been listed in TR 23.791, and the specification TS 23.288 on normative work has been started in SA2#130. Any services related to NWDAF are documented in TS 23.288, new services that are not NWDAF services are documented in TS 23.502.

Since the stage 3 of NWDAF protocol aspects are under CT3’s purview, the stage 3 eNA work should also be mainly under CT3 responsibility. This contribution discusses the current standards status of eNA in SA2 and potential impacts to stage 3.
2. Discussion
2.1 The standard status of eNA in SA2
The following key issues are discussed under eNA:
	Key Issue
	Standard Status

	1. Analytic Information Exposure to 5GS NF
	Concluded with following aspects which have 3GPP stage 3 impact:

· No impacts on the existing Nnwdaf interface, except for the slice load analytics that should become optional, as other new event filters should be allowed. (see solution#1)

· More NF service consumers (e.g. AMF, SMF, NEF, AF) can use the Nnwdaf services. (see solution#1)
· Analytics responses/notifications should also contain analytics output (related list of analytics on the requested observation period), additional information (time stamp of analytics result, probability assertion) (see solution#1)
· Minor impacts on the NF/NF service discovery framework, more analytics metadata information (e.g. analytic type, identified by an EventID) should be provided during NWDAF registration to the NRF (see solution#19)

Changes agreed in SA2#130:

· Change the Nnwdaf_EventsSubscription service to be Nnwdaf_AnalyticsSubscription (see S2-1901044)
· Change Event ID to be Analytics ID; The relationship of Analytics and EventId is FFS (see S2-1901044)

	2. Analytic Information Exposure to AF
	Concluded with following aspects which have 3GPP stage 3 impact:

· Enhance the NEF to handle analytics information exposure between the NWDAF and AF (see solution#24)
· A new Nwdaf service should be provided to allows requests from 5GC NF/AF to obtain metadata of available information (see solution#13)

· The NWDAF shall include the analytics metadata information in service parameter during registration to the NRF (see solution#19)

Changes agreed in SA2#130:

· The AF subscribes to or cancels subscription to analytics information via NEF by using Nnef_AnalyticsExposure service, it’s FFS that whether the Nnef_AnalyticsExposure is a new service or reused existing Nnef_EventExposure service (see S2-1901024)

	3. Interactions with 5GS NFs/AFs for Data Collection
	Concluded with following aspects which have 3GPP stage 3 impact:

· A new AF service to support data collection via Event Exposure from AF directly and from 3rd party AFs via the NEF (see solution#14)
· Support more types of monitoring events from exposure framework (see solution#14)
· NFs provide more relevant information (e.g. NF capacity, NF load information, NF status, NF recovery time, NF locality) when registration to the NRF (see solution#26)

Changes agreed in SA2#130:

· The new AF service named Naf_EventExposure (see S2-1901078, S2-1901080)
· The NWDAF can use Nnrf_NFDiscovery to discover NF instances, use Nnrf_NFManagement to be notified about the change of an NF status (see S2-1901078)
· The 5GC NFs (e.g. SMF, PCF) shall support more types of events (e.g. 5QI Statistics) by using existing Nnf_EventExposure (see S2-1901078, S2-1901080)

· The PCF subscribes to the analytics information at the NWDAF by invoking Nnwdaf_EventSubscription or new Event (service experience) (see S2-1901080)

	4. Interactions with OAM for Data Collection and Data Analytics Exposure
	Concluded with following aspects which have 3GPP stage 3 impact:

· The NWDAF can invoke the current SA5 defined services for data collection from OAM (see solution#12) – this should be under SA5 responsibility

	5. NWDAF-Assisted QoS Profile Provisioning
	Concluded with following aspects which have 3GPP stage 3 impact:

· Support getting the service data from AF and network data from 5GC NFs (AMF, SMF, UPF, PCF) by using the Nnf_EventExposure service with new Event Id (see solution#3)
· The PCF supports subscribes to the NWDAF the subscription for new Event ID (Estimated service experience statistics) by using existing Nnwdaf_EventSubscription service (see solution#3)

	6. NWDAF assisting traffic routing
	Concluded with following aspects which have 3GPP stage 3 impact:

· The SMF subscribes towards NWDAF to be notified about UPF load analytics information (see solution#20)
· The SMF request NWDAF for UE mobility analytics information (see solution#20)
Changes agreed in SA2#130:

· Enhancement of current Nnwdaf services for NF load analytics for a specific NF (see S2-1901081)
· The NWDAF may retrieve NF load from NRF by invoking Nnrf_NFManagement_NFStatusSubscribe (see S2-1901081)

	7. NWDAF assisting Future Background Data Transfer
	Concluded with following aspects which have 3GPP stage 3 impact:

· Update the Nnwdaf service for new Event Id (Network condition list) (see solution#28)
· PCF requests the ASP to renegotiate BDT policy (see solution#28)
Changes agreed in SA2#130:

· A new service Nnef_BDTNotification allows the AF subscribes the subscription to BDT notification (see S2-1901291)
· A new service Npcf_BDTNotification allows the NEF subscribes the subscription to BDT notification (see S2-1901291)

· Update Nnwdaf_AnalyticsSubscription by including more Event Id (BDT warning notification policy warning) (see S2-1901291)
· The Nnef_BDTNegotiation service and Npcf_BDTPolicyControl should be updated by including the optional Group Id (see S2-1901292)

	8. Performance improvement and supervision of mIoT terminals
	Concluded with following aspects which have 3GPP stage 3 impact:

· Support notification of the updated expected UE behavioural information with a UE group Id from the NWDAF to the UDM/UDR, then forward it to 5GC NFs (e.g. AMF, SMF) (see solution#8)
· Support notification of the exception UE information from the NWDAF to the AF (see solution#8)
· The NFs (e.g. AMF, SMF, PCF)/AF subscribes to the NWDAF the risk analytics report for a specific UE or UE group (see solution#21)
· The NWDAF subscribes to 5GC NFs (e.g. AMF, SMF) on notification of monitoring event request (see solution#21)

· Support notification of the identified risks and related UEs from the NWDAF to the AF (see solution#21)

· The AMF requests to the NWDAF to obtain the analytics information with the estimated external parameters (see solution#29)
Changes agreed in SA2#130:

· The NWDAF subscribes the UE behaviour information by invoking Namf_EventExposure and/or Nudm_EventExposure with new Event (UE behaviour information) (see S2-1901345)
· The NWDAF services need to be updated for new Event requirement (see S2-1901345)

	9. Customizing mobility management based on NWDAF output
	Concluded with following aspects which have 3GPP stage 3 impact:

· The AMF requests the NWDAF for UE mobility analytics information by using either Nnwdaf_AnalyticsInfo or Nnwdaf_EventsSubscription (see solution#4, #23)
· The PCF requests the NWDAF for UE mobility analytics information by using either Nnwdaf_AnalyticsInfo or Nnwdaf_EventsSubscription (see solution#4)

	10. NWDAF service support to select NF instances
	No conclusion yet.

	11. NWDA-Assisted predictable network performance
	No conclusion yet.

	12. Support of Northbound Network Status Exposure
	Concluded with following aspects which have 3GPP stage 3 impact:

· The NEF requests the NWDAF for user plane congestion status in a specific location by using existing Nnwdaf_AnalyticsInfo or Nnwdaf_EventsSusbcription (see solution#30)
· The NEF requests the NWDAF for user plane congestion status for a given UE by using existing Nnwdaf_AnalyticsInfo or Nnwdaf_EventsSusbcription (see solution#31)

· Support retrieving UE location information by the NWDAF by using existing UDM and AMF services (see solution#31)
Changes agreed in SA2#130:
· The Nnwdaf_AnalyticsInfo and Nnwdaf_EventsSubscription should be updated for new analytics type (user plane congestion) for a specific location or given UE (see S2-1900961)
· The NWDAF can retrieve UE location information by invoking Nudm_UECM or Namf_EventExposure (see S2-1900961)

	13. UE driven analytics
	No normative work in Rel-16 on this topic


	14. How to ensure that slice SLA is guaranteed
	No conclusion yet.


2.2 The stage 3 work of eNA
The following work should be done under stage 3 (non-exhaustive):

CT3:

1. Protocol enhancement for existing NWDAF services to support more analytics information requirement, e.g. service name and referencing, more service consumers, change slice load analytics be optional, more event Ids (e.g. Estimated service experience statistics, User plane congestion) etc.

2. Protocol definition of a new NWDAF service to support requests from 5GC NF/AF to obtain metadata of available information

3. Protocol definition of a new AF event exposure service to support data collection via Event Exposure from the AF directly or from the 3rd party AF via the NEF, and support the NWDAF getting the service data from AF

4. Possible protocol definition of a new NEF service (i.e. Nnef_AnalyticsExposure) or enhancement of the Rel-15 defined Nnef_EventExposure service to support the AF subscribes to or cancels subscription to analytics information via NEF

5. Protocol enhancement for Npcf_EventExposure service to support data collection for more types of events (e.g. 5QI statistics)

6. Protocol definition of a new service Nnef_BDTNotification allows the AF subscribes the subscription to BDT notification via the NEF or enhancement of ResourceManagementOfBdt API allows the AF subscribes the subscription to BDT notification via the NEF.
7. Protocol definition of a new service Npcf_BDTNotification allows the NEF subscribes the subscription to BDT notification or enhancement of Npcf_BDTPolicyControl service allows the NEF subscribes the subscription to BDT notification
8. The Nnef_BDTNegotiation service and Npcf_BDTPolicyControl should be updated by including the optional Group Id 

CT4:

9. Protocol enhancement for existing NRF services to support the NWDAF can use Nnrf_NFDiscovery service to discover NF instances, use Nnrf_NFManagement to be notified of the change of an NF status. 

10. Protocol enhancement for Namf_EventExposure service to support data collection for more types of events (e.g. 5QI statistics, UE behaviour information) from the NWDAF

11. Protocol enhancement for Nudm_EventExposure service to support data collection for more types of events (e.g. UE behaviour information) from the NWDAF

3. Conclusion

Huawei proposes a stage3 WID for eNA work at CT3#101/CT4#89 meeting in February 2019.
