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FIRST CHANGE 
[bookmark: _Toc58920900][bookmark: _Toc31096564][bookmark: _Toc50021738][bookmark: _Toc44004376][bookmark: _Toc8905][bookmark: _Toc50023091][bookmark: _Toc50579476][bookmark: _Toc23955][bookmark: _Toc50022442][bookmark: _Toc42770077][bookmark: _Toc50021169][bookmark: _Toc43393209][bookmark: _Toc12414][bookmark: _Toc42779133][bookmark: _Toc28868][bookmark: _Toc23095][bookmark: _Toc50023676][bookmark: _Toc26887][bookmark: _Toc26555][bookmark: _Toc21059][bookmark: _Toc50309744][bookmark: _Toc54770067][bookmark: _Toc54779422][bookmark: _Toc54786382][bookmark: _Toc57201233]6.7.2.4	Procedures for single NWDAF generating and exposing UE mobility analytics 
The NWDAF can provide UE mobility related analytics, in the form of statistics or predictions or both, to another NF. If the NF is an AF, and when the AF is untrusted, the AF will request analytics via the NEF, and the NEF will then convey the request to NWDAF.
NOTE:	In the case of untrusted AF the Target of Analytics Reporting can be a GPSI or an External Group Identifier that is mapped in the 5GC to a SUPI or an Internal Group Identifier.


Figure 6.7.2.4-1: Procedure for single NWDAF generating and exposing UE mobility analyticsUE mobility analytics provided to an NF
1.	The NF 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 can request statistics or predictions or both. The type of analytics is set to UE mobility information. The NF provides the UE id or Internal Group ID in the Target of Analytics Reporting.
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.
	The NWDAF subscribes the service data from AF(s) in the Table 6.7.2.2-2 by invoking Naf_EventExposure_Subscribe service or Nnef_EventExposure_Subscribe (if via NEF) ) using event ID "UE Mobility information" as defined in TS 23.502 [3].
	The NWDAF collects UE mobility information from OAM, following the procedure captured in clause 6.2.3.2.
NOTE:	The NWDAF determines the AMF serving the UE or the group of UEs as described in clause 6.2.2.1.
3.	The NWDAF derives requested analytics.
4.	The NWDAF provide requested UE mobility analytics to the NF, using either the Nnwdaf_AnalyticsInfo_Request 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 has subscribed to receive notifications for UE mobility analytics, after receiving event notification from the AMFs, AFs and OAM subscribed by NWDAF in step 2, the NWDAF may generate new analytics and provide them to the NF.

SECOND CHANGE (All new text)
6.7.2.5	Procedures for multiple NWDAFs providing UE mobility analytics aggregation
The awareness of users who ever stayed in some areas may become useful, e.g. the AF(s)/NF(s) inside AOI A may need to enquiry the users who once stayed in Target AOI B in target period 1 and/or once stayed in Target AOI C in target period 2 as depicted in the below figure 6.7.2.5-1. In this case, the NWDAF needs to intercate with other NWDAF(s) to generate an aggregated UE mobility analytics, and these multiple NWDAFs can be deployed in hierarchy or non-hierarchy architecture. 


Figure 6.7.2.5-1: UE mobility analytics aggregation generated by multiple NWDAFs 
Figure 6.7.2.5-2 shows the procedure for AF/NF requests UE mobility analytics aggregation from the NWDAF, and this NWDAF intercates with other NWDAF(s) to generate the aggregated UE mobility analytics.


Figure 6.7.2.5-2: Procedure for multiple NWDAF generating and exposing UE mobility analytics 

1a.	To obtain the UE ID  list and their related mobility analytics, e.g. user location and time slot, who currently stays in  an Area of Interest and once stayed in Target Area of Interest(s) in target period(s), the NF/AF sends an Analytics subscription or request (Analytics ID = UE mobility, Analytics Filter information = current AOI A, Target AOI (s),  Analytics Reporting information = Analytics target period(s) corresponding to the Target AOI(s)) to the NWDAF1 by Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request.
Note 1: For untrusted AF, the AF sends the subscription or request for analytics via a NEF, where the AF invokes NEF service Nnef_AnalyticsExposure_Subscribe. And for 5GC NF, it can invoke Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request directly.
1b-1c.	Authorization for the AF is performed in the NEF in case the NEF is used. The NEF will then convey the request to the NWDAF1 as defined in the clause 6.1.2.2.
2a-2e	Upon reception of the request from the NF directly or via the NEF for untrusted AF, the NWDAF1 may subscribe/request to events from AMF/AF/OAM for UE location information, as the steps 2a-2e described in the clause 6.7.2.4.The NWDAF figures out a candidate SUPI list who currently stays in Area of Interest A.
2f-2g.	To obtain UE mobility analytics in Target Area of Interest(s)  and related target period(s), the NWDAF1 sends Analytics subscribe/request (Analytics ID = UE mobility, Target of Analytics Reporting = list of SUPIs, Analytics Filter information = Target AOI(s), Analytics Reporting information = Analytics target period(s)) to the target NWDAF(s) serving the Target Area of Interest(s) (e.g.NWDAF2 and/or NWDAF3). The target NWDAF(s) provides data analytics to the NWDAF1 including SUPI list (s) and their related mobility analytics(s), who once stayed in Target Area of Interest(s) in target period(s).
NOTE 2:	It is assumed that the target NWDAF(s) related to the target AOI(s) could collect data and keep for a certain period of time, e.g. 2 weeks, which could be configured by the operators.
3.	The NWDAF1 derives requested agggregated analytics, i.e. based on SUPI list and their UE mobility analytics in each Target AOI provided by each target NWDAF, and the UE mobility analytics in current AOI obtained by NWDAF1 itself, NWDAF1 derives the intersection SUPI list and their aggregated UE mobility analytics, who currently stay in current AOI and once stayed in Target AOI(s) in target period (s).
4a-4b.	The NWDAF1 sends the requested aggregated UE analytics to the NF/AF. The detailed outputs for UE mobility analytics provided by the NWDAF are defined in the clause 6.7.2.3. Based on the analytics provided by the NWDAF1, the NF/AF derives the mobility related information for these UEs.
Note 3: For these untrusted AFs, the NWDAF1 provides requested UE analytics to the AF via a NEF.
[bookmark: _1666095745]END OF CHANGES

image1.emf
NF NWDAF

6.Nnwdaf_AnalyticsSusbcription_Notify

1.Nnwdaf_AnalyticsInfo_Request / 

Nnwdaf_AnalyticsSubscription_Subscribe (type of 

analytics = UE mobility information, target of 

analytics = UE id or group ID)

4.Nnwdaf_AnalyticsInfo_Request response / 

Nnwdaf_AnalyticsSubscription_Notify

AMF

3. NWDAF derives requested 

analytics

2a. Namf_EventExposure_Subscribe

2b. Namf_EventExposure_Notify

5d. New analytics generated 

for this UE

5a. Namf_EventExposure_Notify

AF(s)

OAM

2e. Data collection from OAM

2d. Naf_EventExposure_Notify

2c. Naf_EventExposure_Subscribe

5b. Naf_EventExposure_Notify

5c. Notification


Microsoft_Visio_2003-2010___.vsd
�

NF


NWDAF


6.Nnwdaf_AnalyticsSusbcription_Notify


1.Nnwdaf_AnalyticsInfo_Request / Nnwdaf_AnalyticsSubscription_Subscribe (type of analytics = UE mobility information, target of analytics = UE id or group ID)


4.Nnwdaf_AnalyticsInfo_Request response / Nnwdaf_AnalyticsSubscription_Notify


AMF


3. NWDAF derives requested analytics


2a. Namf_EventExposure_Subscribe


2b. Namf_EventExposure_Notify


5d. New analytics generated for this UE


5a. Namf_EventExposure_Notify



image2.emf
AMF

AMF

NWDAF2

Area B

ASP

Mobility Analytics Request

 (Current Area of Interest, 

Target Area of Interest,

Target period)

NEF

AMF

AMF

NWDAF1

Area A

AMF

AMF

NWDAF3

Area C


Microsoft_Visio___.vsdx
AMF
AMF
NWDAF2
Area B
ASP
Mobility Analytics Request
 (Current Area of Interest, 
Target Area of Interest,
Target period)
NEF
AMF
AMF
NWDAF1
Area A
AMF
AMF
NWDAF3
Area C



image3.emf
 

   

AF /NF  

NWDAF1  

1c.Nnwdaf_AnalyticsInfo_Requ est  /  Nnwdaf_AnalyticsSubscription_Subscribe   

AMF  

2c.Naf_EventExposure_Subscribe   

2d.Naf_EventExposure_Notify  

2f.Nnwdaf_ AnalyticsInfo_Request/  Nnwdaf_AnalyticsSubscription_Subscribe  

2a.Namf_EventExposure_Subscribe  

2g.Nnwdaf_ AnalyticsInfo_Request_re sponse   Nnwdaf_AnalyticsSubscription_Notify  

4a.Nnwdaf_AnalyticsInfo_Request response  

/ Nnwdaf_AnalyticsSubscription_Notify  

3.NWDAF derives requested  analytics  

NWDAF2  

2e.Data collection from OAM   

   

   

AF  

2b.Namf_EventExposure_Notify  

NEF  

1a.Nnef_AnalyticsExposure_Subscribe  

1b.NEF controls analytics  exposure mapping  

4b.Nnef_AnalyticsExposure_Notify  

OAM  

2d.Naf_EventExposure_Notify  


oleObject1.bin


4b.Nnef_AnalyticsExposure_Notify







/ Nnwdaf_AnalyticsSubscription_Notify







4a.Nnwdaf_AnalyticsInfo_Request response







3.NWDAF derives requested analytics







OAM







2d.Naf_EventExposure_Notify







2e.Data collection from OAM 







AF/NF







 







NWDAF1







1c.Nnwdaf_AnalyticsInfo_Request / Nnwdaf_AnalyticsSubscription_Subscribe 







AMF







2c.Naf_EventExposure_Subscribe 







2d.Naf_EventExposure_Notify







2f.Nnwdaf_ AnalyticsInfo_Request/ Nnwdaf_AnalyticsSubscription_Subscribe







2a.Namf_EventExposure_Subscribe







2g.Nnwdaf_ AnalyticsInfo_Request_response



Nnwdaf_AnalyticsSubscription_Notify







NWDAF2







 







 







AF







2b.Namf_EventExposure_Notify







NEF







1a.Nnef_AnalyticsExposure_Subscribe







1b.NEF controls analytics exposure mapping












