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******************** 1st Change ********************
[bookmark: _Toc91144504]6.7.2.1	General
NWDAF supporting UE mobility statistics or predictions shall be able to collect UE mobility related information from NF, OAM, and to perform data analytics to provide UE mobility statistics or predictions.
The service consumer may be a NF (e.g. AMF, SMF or AF).
The consumer of these analytics may indicate in the request:
-	Analytics ID = "UE Mobility".
-	Target of Analytics Reporting: a single UE, any UE or a group of UEs;
-	Analytics Filter Information optionally containing:
-	Area of Interest (AOI): restricts the scope of the UE mobility analytics to the provided area;
-	Visited Area(s) of Interest (visited AOI(s)): additional filter to only consider UEs that are currently (i.e. now) in the "AOI" and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s). If this parameter is provided, the Analytics target period shall be in the past (i.e. supported for statistics only);
NOTE 1:	For LADN service, the consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the AOI.
-	An Analytics target period indicates the time period over which the statistics or predictions are requested;
NOTE 2:	For regular analytics scenarios, the Analytics target period is associated with the Analytics Filter Information = AOI, while for the scenario that Analytics ID=UE Mobility and Analytics Filter Information = (AOI and visited AOI(s)), as described in this clause, the Analytics target period is associated with the visited AOI(s) and to obtain the statistics for those UEs that currently reside in the AOI and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s).
-	Optionally, maximum number of objects;
-	Preferred level of accuracy of the analytics;
-	Preferred order of results for the time slot entries: ascending or descending time slot start;
-	Optionally, preferred granularity of location information: TA level or cell level; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
******************** 2nd Change ********************
[bookmark: _Toc91144507]6.7.2.4	Procedures
The NWDAF can provide UE mobility related analytics, in the form of statistics or predictions or both, directly 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: UE mobility analytics provided to an NF
1.	The NF sends a request (Analytics ID = UE mobility, Target of Analytics Reporting = UE IDid, any UE or Internal Group ID, Analytics Filter Information = AOI, Analytics Reporting Information= Analytics target period) to the serving NWDAF for analytics information on a specific UE or a group of UEs, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service to derive UE mobility information. The NF can request statistics or predictions or both. For LADN service, the NF (i.e. SMF) provides LADN DNN as AOI in the Analytics Filter Information.
	If NF wants to obtain the aggregated mobility analytics of those UEs, that currently reside in the AOI and had visited at least one of visited AOI(s) during an Analytics target period, the NF may send a request for UE mobility analytics with Analytics ID = UE mobility, Target of Analytics Reporting = UE group ID, any UE or UE ID, Analytics Filter Information = (AOI, visited AOI(s)), Analytics Reporting information = Analytics target period. In this case, the requested mobility analytics is a statistics.
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 the requested UE(s), 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 for the requested UE(s) 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 for the requested UE(s), following the procedure captured in clause 6.2.3.2.
NOTE 1:	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.
	If in step 1 the NWDAF receives analytics subscription/request from NF to obtain the aggregated mobility analytics of those UEs, which currently reside in AOI and had visited at least one of visited AOI(s) during an Analytics target period and if visited AOI(s) and AOI are covered by different NWDAFs, in addition to the data collected in the AOI in step 2, the NWDAF can also obtain UE mobility analytics in one of the visited AOI(s) during the Analytics target period from other NWDAF instance(s) for the requested UE(s). Then the NWDAF supporting analytics aggregation capability derives a UE ID list based on the request from the NF in step 1 and the requested aggregated analytics based on the data collected in the AOI in step 2 and UE mobility analytics in one or more of the visited AOI(s) obtained from the other NWDAF instance(s). UE visited locations in visited AOI(s) and AOI will be included in the aggregated UE mobility analytics.
NOTE 2:	If the visited AOI(s) and AOI are covered by different NWDAFs, then consumer in the AOI firstly discovers a NWDAF supporting analytics aggregation capability in the AOI from the NRF, as defined in clause 6.3.13 of TS 23.501 [2].
4.	The NWDAF provides 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.
	If in step 1 the NF wants to obtain the aggregated mobility analytics of those UEs, that currently reside in the AOI and had visited at least one of visited AOI(s) during an Analytics target period, the NWDAF will provide the requested aggregated analytics for the UE(s) matching this criteria, i.e. the derived mobility analytics can cover a subset of UEs compared to the Target of Analytics Reporting as provided in step 1.
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.
******************** 3rd Change ********************
[bookmark: _Toc91144509]6.7.3.1	General
In order to support some optimized operations, e.g. customized mobility management, traffic routing handling, RFSP Index Management, QoS improvement or Inactivity Timer optimization, in 5GS, an NWDAF may perform data analytics on UE communication pattern and user plane traffic, and provide the analytics results (i.e. UE communication statistics or prediction) to NFs in the 5GC.
An NWDAF supporting UE Communication Analytics collects per-application communication description from AFs. If consumer NF provides an Application ID, the NWDAF only considers the data from AF, SMF and UPF that corresponds to this application ID. NWDAF may also collect data from AMF.
The consumer of these analytics may indicate in the request:
-	Analytics ID = "UE Communication".
-	Target of Analytics Reporting: a single UE, any UE or a group of UEs.
-	Analytics Filter Information optionally including:
-	S-NSSAI;
-	DNN;
-	Application ID;
-	Area of Interest.
-	an optional list of analytics subsets that are requested (see clause 6.7.3.3);
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	Preferred level of accuracy of the analytics.
-	Optional Preferred level of accuracy per analytics subset (see clause 6.7.3.3);
-	Optional preferred order of results for the list of UE Communications:
-	ordering criterion: "start time" or "duration",
-	order: ascending or descending;
-	Optionally, maximum number of objects;
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
******************** 4th Change ********************
[bookmark: _Toc91144514][bookmark: _Toc83212495][bookmark: _Toc83212494][bookmark: _Toc75344709]6.7.4.1	General
The clause 6.7.4 defines how a service consumer learns from the NWDAF the expected UE behaviour parameters as defined in clause 4.15.6.3 of TS 23.502 [3] for a group of UEs or a specific UE.
The service consumer may be an NF (e.g. AMF, UDM, AF), or the OAM.
The consumer of these analytics shall indicate in the request:
-	Analytics ID = "UE Mobility" or "UE Communication".
-	Target of Analytics Reporting: a single UE, any UEa single UE or a group of UEs an Internal Group Identifier.
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
-	An Analytics target period, which indicates the time period over which the statistics or predictions are requested.
-	Analytics Filter Information optionally containing:
-	Area of Interest (AOI): restricts the scope of the UE mobility analytics to the provided area;
-	Visited Area(s) of Interest (visited AOI(s)): additional filter to only consider UEs that are currently (i.e. now) in the "AOI" and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s). If this parameter is provided, the Analytics target period shall be in the past (i.e. supported for statistics only);
NOTE 1:	For LADN service, the consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the AOI.
-	S-NSSAI;
-	DNN;
-	Application ID;
-	an optional list of analytics subsets that are requested (see clause 6.7.3.3);
-	Optional maximum number of objects;
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
The NWDAF shall notify the result of the analytics to the consumer as indicated in clause 6.7.4.3.
******************** 5th Change ********************
[bookmark: _Toc91144517]6.7.4.4	Procedures
[bookmark: _Toc91144518]6.7.4.4.1	NWDAF-assisted expected UE behavioural analytics


Figure 6.7.4.4.1-1: NWDAF assisted expected UE behavioural analytics procedure
1.	5GC NF (e.g. AMF, SMF, AF and UDM) to NWDAF: Nnwdaf_AnalyticsInfo_Request (Analytics ID, Target of Analytics Reporting=SUPI, Analytics Filter Information) or Nnwdaf_AnalyticsSubscription_Subscribe (Analytics ID, Target of Analytics Reporting =SUPI, Analytics Filter Information).
	The Analytics ID is set to "UE Mobility" or to "UE Communication"," and the consumer request analytics.
2.	If Analytics ID is set to "UE Mobility", the NWDAF collects data from OAM, AMF and/or AF as specified in clause 6.7.2.4 step 2, unless the information is already available.
	If Analytics ID is set to "UE Communication", the NWDAF collects data from AMF, SMF and/or AF as specified in clause 6.7.3.4 step 2, unless the information is already available.
3.	The NWDAF derives requested analytics.
4.	NWDAF to 5GC NF: Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify.
	The NWDAF provides requested Expected UE behaviour to the NF, using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
5-6.	If the NF subscribed to at step 1, when the NWDAF generates new analytics, it provides the new generated analytics to the NF.
******************** End of Change ********************
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