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[bookmark: _Toc517082226]* * * Start of changes * * * *
[bookmark: _Toc11154566]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.501 [2], TS 23.502 [3] and TS 23.503 [4] apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
* * * Next change * * * *
[bookmark: _Toc11154582]6.1.3	Contents of Analytics Exposure
The consumers of the Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo service operations described in clause 7 may provide the following input parameters listed below.
-	A list of Analytics ID(s): indicates the type(s) of analytics service(s) requested.
-	Analytics Filter Information:. That indicates the conditions to be fulfilled for reporting Analytics Information. This set of parameter types and values enables to select which type of analytics information is requested (e.g. subset of all available analytics produced by NWDAF for the given Analytics ID value) and may in addition indicate a maximum number of results expected.
-	Target of Analytics Reporting: indicates the object(s) for which Analytics information is requested, entities such as specific UEs, a group of UE(s) or any UE (i.e. all UEs). 
-	A Notification Target Address (+ Notification Correlation ID) as defined in TS 23.502 [3] clause 4.15.1, allowing to correlate notifications received from NWDAF with this subscription.
-	Analytics Reporting Information with the following parameters:
-	Analytics Reporting Parameters defined in Table 4.15.1-1, TS 23.502 [3].
-	Observation period: time interval [start..end], either in the past or in the future, expressed as positive or negative offsets to the present. An interval in the past is a request for statistics. An interval in the future is a request for predictions. 
-	Preferred level of accuracy of the analytics (e.g. Low/High).
-	Time when analytics information is needed (if applicable). If the time is reached the consumer does not need to wait for the analytics information any longer, yet the NWDAF may send an error response to the consumer, applicable to Nnwdaf_AnalyticsInfo_Request service operation.
NOTE:	The feasibility of the parameter "Time when analytics are needed" will be checked by stage 3.
The NWDAF provides the consumer the Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo service operations described in clause 7, the output information listed below:
-	The Notification Correlation Information.
-	For each Analytics ID the analytics information in the requested observation period.
-	In addition, the following additional information:
-	Timestamp of analytics generation, which allows consumers to decide until when the received information shall be used. For instance, an NF can deem a received notification from NWDAF for a given feedback as invalid based on this timestamp;
-	Validity period, which defines the time period for which the analytics information is valid. 
-	Probability assertion: level of certainty, degree of confidence in statistics/prediction.
[bookmark: _Toc10096990]* * * Next change * * * *
6.2.2	Data Collection from NFs/AFs
[bookmark: _Toc10096991]6.2.2.1	General
The Data Collection from NFs/AFs is used by NWDAF to subscribe/unsubscribe at any NF or AF to be notified for data on a set of events.
The Data Collection from NFs/AFs is based on the services of AMF, SMF, UDM, PCF, NRF and AF (possibly via NEF):
-	Event Exposure Service offered by each NF or AF as defined in TS 23.502 [3] clause 4.15 and clause 5.2.
-	other NF services (e.g. Nnrf_NFDiscovery and Nnrf_NFManagement in NRF as defined in TS 23.502 [3] clause 4.17)
This data collection service is used directly in order to retrieve behaviour data for individual UEs or groups of UEs (e.g. UE reachability), and also to retrieve global UE information (e.g. Number of UEs present in a geographical area).
Table 6.2.2.1-1: Services consumed by NWDAF for data collection
	Service producer
	Service
	Reference in TS 23.502 [3]

	AMF
	Namf_EventExposure
	5.2.2.3

	SMF
	Nsmf_EventExposure
	5.2.8.3

	PCF
	Npcf_EventExposure
	5.2.5.7

	UDM
	Nudm_EventExposure
	5.2.3.5

	NEF
	Nnef_EventExposure
	5.2.6.2

	AF
	Naf_EventExposure
	5.2

	NRF
	Nnrf_NFDiscovery
	5.2.7.3

	
	Nnrf_NFManagement
	5.2.7.2



Editor's note:	The exact reference in TS 23.502 [3] for Naf_EventExposure service would need to be updated when new version for TS 23.502 [3] is made available.
NOTE:	How NWDAF collects data from UPF is not defined in this Release of the specification.
To retrieve data related to a specific UE, the NWDAF shall first determine which NF instances are serving this UE as stated in table 6.2.2.1-2 unless the NWDAF has already obtained this information due to recent operations related to this UE.
Table 6.2.2.1-2: NF Services consumed by NWDAF to determine which NF instances are serving a UE
	NF instance (serving the UE) to determine
	NF to be contacted by NWDAF
	Service
	Reference in TS 23.502 [3]

	UDM
	NRF
	Nnrf_NFDiscovery
	5.2.7.3

	AMF
	UDM
	Nudm_UECM
	5.2.3.2

	SMF
	UDM
	Nudm_UECM
	5.2.3.2

	BSF
	NRF
	Nnrf_NFDiscovery
	5.2.7.3

	PCF
	BSF
	Nbsf_Management
	5.2.13.2

	NEF
	FFS
	
	

	AF
	FFS
	
	



Editor's note:	The question of determining which NEF and AF instances are serving a UE is left for further study.
The UDM instance should be determined using NRF thanks to optional request parameters as stated in clause 4.17.4 of TS 23.502 [3].
Editor's note:	The parameter(s) to include in the request to the NRF to determine the UDM holding the UE subscription are FFS.
The AMF, SMF instances should be determined using a request to UDM providing the SUPI. To determine the SMF serving a PDU session, the NWDAF should in addition provide the DNN and S-NSSAI of this PDU Session; otherwise the NWDAF will obtain a list of possibly multiple SMFs (e.g. one per PDU session).
The BSF instance should be discovered using NRF thanks to optional request parameters (e.g. DNN list, IP domain list, IPv4 address range) as stated in clause 4.17.4 of TS 23.502 [3].
Editor's note:	The question of providing or provisioning these parameters to the NWDAF is left for further study.
The PCF instance serving UE PDU Session(s) should be determined using a request to BSF request providing the SUPI. To determine the PCF serving a PDU session, the NWDAF should in addition provide the DNN and S-NSSAI of this PDU Session; otherwise the NWDAF will obtain a list of possibly multiple PCFs (e.g. one per PDU session).
Editor's note:	Whether there is a need to determine the PCF that serves the AMF or provides policies to the UE, and how to do it, is FFS.
Editor's note:	The question of providing or provisioning these parameters to the NWDAF is left for further study.
Editor's note:	The question of discovery of groups of UEs is left for further study.
[bookmark: _Toc10096992]6.2.2.2	Procedure for Data Collection from NFs/AF 
The procedure in Figure 6.2.2.2-1 is used by NWDAF to subscribe/unsubscribe at NFs/AFs in order to be notified for data collection on a related event (s), using Event Exposure Services as listed in Table 6.2.2.1-1.




Figure 6.2.2.2-1: Event Exposure Subscribe/unsubscribe for NFs/ AFs
1.	The NWDAF subscribes to or cancels subscription for a (set of) Event ID(s) by invoking the Nnf /Naf_EventExposure_Subscribe/ Nnf /Naf_EventExposure_Unsubscribe service operation.
NOTE 1:	The Event ID (s) are defined in TS 23.502 [3].
2.	If NWDAF subscribes to a (set of) Event ID(s), the NFs/AFs notify the NWDAF (e.g. with the event report) by invoking Nnf /Naf_EventExposure_Notify service operation.
NOTE 2:	The NWDAF can use the immediate reporting flag as defined in Table 4.15.1-1 of TS 23.502 [3] to meet the request-response model for data collection from NFs/AFs.
[bookmark: _Toc10097025]* * * Next change * * * *
[bookmark: _Toc10097026]6.7.2.4	Procedures
The NWDAF can provide UE mobility related analytics, in the form of statistics or predictions or both, to another NF or to an AF. When the AF is untrusted, the AF will request analytics via the NEF, and the NEF will then convey the request to NWDAF.



[bookmark: _Hlk9953028]Figure 6.7.2.4-1: UE mobility analytics provided to an NF or trusted AF
1.	The NF or trusted AF sends a request to the NWDAF for analytics on a specific UE or a group of UEs, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. The NF or AF can request statistics or predictions or both. The type of analytics is set to UE mobility information. The NF or AF provides the UE id or Internal Group ID which is the target for analytics.
2.	If the request is authorized, and in order to provide the requested analytics, the NWDAF may subscribe to events with all the serving AMFs for notification of location changes. This step may be skipped when e.g. the NWDAF already has the requested analytics available.
Editor's note:	Details for NWDAF collecting data from other NFs, AFs and OAM are FFS.
Editor's note:	How the NWDAF retrieves the serving AMFs is FFS.
3.	The NWDAF derives requested analytics.
4.	The NWDAF provide requested UE mobility analytics to the NF or trusted AF, using either the Nnwdaf_AnalyticsInfo_Response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1. The details for UE mobility analytics provided by NWDAF are defined in clause 6.7.2.3.
5-6. If at step 1, the NF or trusted AF has subscribed to receive notifications for UE mobility analytics, the NWDAF may generate new analytics and provide them to the NF or trusted AF.
* * * End of changes * * * *
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