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Additional discussion(if needed):
Proposed changes:

*** 1st Change ***
[bookmark: _Toc148522448][bookmark: _Toc68168891][bookmark: _Toc104538875][bookmark: _Toc85556962][bookmark: _Toc120702176][bookmark: _Toc136562223][bookmark: _Toc90655749][bookmark: _Toc145705544][bookmark: _Toc70550537][bookmark: _Toc50031907][bookmark: _Toc56640894][bookmark: _Toc45133977][bookmark: _Toc66231730][bookmark: _Toc98233510][bookmark: _Toc88667464][bookmark: _Toc113031537][bookmark: _Toc85552863][bookmark: _Toc36102392][bookmark: _Toc83232974][bookmark: _Toc28012751][bookmark: _Toc43563434][bookmark: _Toc94064130][bookmark: _Toc34266221][bookmark: _Toc101244286][bookmark: _Toc59017862][bookmark: _Toc112950997][bookmark: _Toc138754057][bookmark: _Toc114133676][bookmark: _Toc51762827][bookmark: _Toc160735733]4.1	Introduction
The Nnwdaf services are used by the NWDAF to provide specific analytics information and ML models.
Analytics information is either statistical information of past events, or predictive information.
The following services are specified for the NWDAF:
Table 4.1-1: Services provided by NWDAF
	Service Name
	Description
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nnwdaf_EventsSubscription
(NOTE 1)
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications for different analytics information from the NWDAF. It also enables the transfer of subscriptions between NWDAFs
	Subscribe
	Subscribe / Notify
	PCF, NSSF, AMF, SMF, NEF, AF, LMF, OAM, CEF, NWDAF, DCCF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	
	
	Transfer
	Request / Response
	NWDAF

	Nnwdaf_AnalyticsInfo
	This service enables the NF service consumers to request and get specific analytics or context information related to analytics subscriptions from the NWDAF.
	Request
	Request / Response
	PCF, NSSF, AMF, SMF, NEF, AF, LMF, OAM, NWDAF, DCCF

	
	
	ContextTransfer
	Request / Response
	NWDAF

	Nnwdaf_DataManagement
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications when subscribed event(s) are detected or retrieve the subscribed data from the NWDAF.
	Subscribe
	Subscribe / Notify
	NWDAF, DCCF, MFAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	
	
	Fetch
	Request / Response
	NWDAF, DCCF, MFAF

	Nnwdaf_MLModelProvision
(NOTE 2)
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications when a ML model matching the subscription parameters becomes available.
	Subscribe
	Subscribe / Notify
	NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	Nnwdaf_MLModelTraining
(NOTE 3)
	This service enables the NF service consumers to subscribe to/unsubscribe/modify from notifications for a ML model training.
	Subscribe
	Subscribe / Notify
	NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	Nnwdaf_MLModelMonitor

	This service enables the NF service consumer to subscribe/unsubscribe for ML model accuracy, provide Analytics feedback information for the analytics generated by an NWDAF and enable the NWDAF containing AnLF registers the use and monitoring capability for an ML model into the model provider NWDAF
	Subscribe
	Subscribe / Notify
	NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	
	
	Register
	Request / Response
	

	
	
	Deregister
	
	

	Nnwdaf_RoamingData

	This service enables the consumer to subscribe (or update subscription)/unsubscribe for input data related to roaming UE(s) for NWDAF analytics.
	Subscribe
	Subscribe / Notify
	H-RE-NWDAF,
V-RE-NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	Nnwdaf_RoamingAnalytics
	This service enables the NF service consumers to subscribe (or updatemodify subscriptions) to and unsubscribe from notifications for network data analytics related to roaming UE(s).
	Subscribe (NOTE 4)
	Subscribe / Notify
	H-RE-NWDAF,
V-RE-NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	NOTE 1:	This service corresponds to the Nnwdaf_AnalyticsSubscription service defined in 3GPP TS 23.288 [17].
NOTE 2:	This service implements also the Nnwdaf_MLModelInfo service as specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.
NOTE 3:	This service implements also the Nnwdaf_MLModelTrainingInfo service as specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.
NOTE 4:	The Nnwdaf_RoamingAnalytics_Subscribe service operation implements also the Nnwdaf_RoamingAnalytics_Request service operation specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.



Table 4.1-2 summarizes the corresponding APIs defined in this specification. 
Table 4.1-2: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Nnwdaf_EventsSubscription
	5.1
	Nnwdaf Events Subscription Service.
	TS29520_Nnwdaf_EventsSubscription.yaml
	nnwdaf-eventssubscription
	A.2

	Nnwdaf_AnalyticsInfo
	5.2
	Nnwdaf Analytics Information Service
	TS29520_Nnwdaf_AnalyticsInfo.yaml
	nnwdaf-analyticsinfo
	A.3

	Nnwdaf_DataManagement
	5.3
	NWDAF Data Management Service
	TS29520_Nnwdaf_DataManagement.yaml
	nnwdaf-datamanagement
	A.4

	Nnwdaf_MLModelProvision
	5.4
	NWDAF ML Model Provision Service
	TS29520_Nnwdaf_MLModelProvision.yaml
	nnwdaf-mlmodelprovision
	A.5

	Nnwdaf_MLModelTraining
	5.5
	NWDAF ML Model Training Service
	TS29520_Nnwdaf_MLModelTraining.yaml
	nnwdaf-mlmodeltraining
	A.6

	Nnwdaf_MLModelMonitor
	5.6
	NWDAF ML model monitoring Service
	TS29520_Nnwdaf_MLModelMonitoring.yaml
	nnwdaf-mlmodelmonitor
	A.7

	Nnwdaf_RoamingData
	5.7
	NWDAF Roaming Data Service
	TS29520_Nnwdaf_ RoamingData.yaml
	nnwdaf-roamingdata
	A.8

	Nnwdaf_RoamingAnalytics
	5.8
	NWDAF Roaming Analytics service
	TS29520_Nnwdaf_RoamingAnalytics.yaml
	nnwdaf-roaminganalytics
	A.9



*** 2nd Change ***
[bookmark: _Toc160735861][bookmark: _Toc161759633]4.8.1.1	Overview
The Nnwdaf_RoamingData service as defined in 3GPP TS 23.288 [17], is provided by the Network Data Analytics Function (NWDAF) with roaming exchange capability, which is called Roaming Exchange NWDAF (RE-NWDAF).
This service:
-	allows the NF service consumers to subscribe (or update subscription) to and unsubscribe from the data of roaming UEs exposed by an RE-NWDAF; and
-	allows the NF service consumers to modify the subscription to the data of roaming UEs exposed by an RE-NWDAF; and
-	notifies the NF service consumers about the data of roaming UEs exposed by an RE-NWDAF.
*** 3rd Change ***
[bookmark: _Toc160735864]4.8.1.3.1	Network Data Analytics Function (NWDAF)
The Network Data Analytics Function (NWDAF) with roaming exchange capability, i.e. the V-RE-NWDAF or H-RE-NWDAF, provides data information related to roaming UE(s) to NF service consumers.
The Network Data Analytics Function (NWDAF) allows NF service consumers to subscribe (or update subscription) to and unsubscribe from one-time, periodic notification or notification when an event is detected.
*** 4th Change ***
[bookmark: _Toc160735865]4.8.1.3.2	NF Service Consumers
The Network Data Analytics Function (NWDAF) with roaming exchange capability, i.e. the H-RE-NWDAF or V-RE-NWDAF, supports (un)subscription or update subscription to the notification of the data of roaming UEs exposed by an NWDAF.
*** 5th Change ***
4.9.1.1	Overview
[bookmark: _Hlk150892958]The Nnwdaf_RoamingAnalytics service is provided by the Network Data Analytics Function (NWDAF) with roaming exchange capability, which is called Roaming Exchange NWDAF (RE-NWDAF).
This service:
-	allows NF service consumers to subscribe (or update subscription) to and unsubscribe from different analytics events related to roaming UE(s); and
-	notifies NF service consumers with a corresponding subscription about observed events related to roaming UE(s).
*** 6th Change ***
[bookmark: _Toc160735876]4.9.1.2	Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architecture, including the case of roaming, is defined in 3GPP TS 23.288 [17]. The Network Data Analytics signalling flows are defined in 3GPP TS 29.552 [25], the Policy and Charging related 5G architecture is also described in 3GPP TS 23.503 [4] and 3GPP TS 29.513 [5].
The Nnwdaf_RoamingAnalytics service is part of the Nnwdaf service-based interface exhibited by the Network Data Analytics Function (NWDAF), but it can be provided only by an NWDAF with the roaming exchange capability, which is called Roaming Exchange NWDAF (RE-NWDAF).
The only known consumer of the Nnwdaf_RoamingAnalytics service is the Roaming Exchange NWDAF (RE-NWDAF).
Both the RE-NWDAF that provides the Nnwdaf_RoamingAnalytics service and the RE-NWDAF that consumes the Nnwdaf_RoamingAnalytics service may be in the HPLMN (in which case it is denoted as H-RE-NWDAF) or in the VPLMN (in which case it is denoted as VH-RE-NWDAF). If the NF service producer is the H-RE-NWDAF then the NF service consumer is the V-RE-NWDAF and vice versa.


Figure 4.9.1.2-1: Reference Architecture for the Nnwdaf_RoamingAnalytics Service; SBI representation


Figure 4.9.1.2-2: Reference Architecture for the Nnwdaf_RoamingAnalytics Service: reference point representation
*** 7th Change ***
[bookmark: _Toc160735878][bookmark: _Toc160735884]4.9.1.3.1	Network Data Analytics Function (NWDAF)
[bookmark: _Hlk150894661]The Network Data Analytics Function (NWDAF) with roaming exchange capability, i.e. the RE-NWDAF, provides analytics information for different analytics events related to roaming UE(s) to NF service consumers.
The Network Data Analytics Function (NWDAF) allows NF service consumers to subscribe (or update subscription) to and unsubscribe from one-time, periodic notification or notification when an event is detected.
*** End of Changes ***
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