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Abstract of the contribution: This contribution proposes a new solution to support KI#8 on “UE data as an input for analytics generation” as part of FS_eNA_Ph2 studies in Rel-17.
1. Background 
3GPP SA2 #136 has agreed on a key issue (KI#8) to leverage “UE data as an input for analytics generation” as part of FS_eNA_Ph2 studies in Rel-17. 
As outlined, where the network enhancements can be envisioned based on UE data provided to NWDAF, the following issues would be studied:
“-
What types of analytics information could be provided by NWDAF to other NFs to leverage the data provided by the UE?”

And also

“-
What are the triggers for the UE to provide data to the NWDAF as input for analytics?”
This paper addresses above aspects of the KI providing a possible set of analytics informtion that that can be provided by NWDAF based on input data collected from the UE (reflecting collective user behaviour or indicating likely actions that such UEs may take). In addition, we define possible triggers for such UE data collection from other consumer NFs e.g. based on NF load information as analytics type.  
As will be outlined, based on UE input data, NWDAF may generate analytics to identify expected changes in load per tracking area (TA) or AMF region. Accordingly, the weight factor per AMF instance within an AMF set can be pre-emptively adjusted (under Operator policy) to avoid future overloads / congestions.
2. Text Proposal

It is proposed to adopt the following text within the TR 23.700-91.   
*** Start of the change (all new text) ***
6.x.
Solution #x for KI#8: Support UE data as an input for Control Plane load balancing analytics
6.x.1 Description

UEs are natural data collection points to gather more localised input data to generate analytics. This is enhanced by logging sensor data, including UE orientation, altitude, location, speed and heading as also captured in RAN WG studies in Rel-16 (TR 37.816 [x]). 
When it comes to social behaviour and social gatherings like sport matches, concerts, operas festivals etc, several UEs may adopt tightly correlated behaviours that we refer here to as “collective behaviour” without any explicit group designation. As an example, such UEs may adopt similar route, velocity, orientation, mobility pattern or relative proximity as a collective behaviour within a joint event (e.g. to reach a destination spot). As a result, collecting input parameters from UEs that reflect user intent or indicate likely actions that such UEs may take can be useful to generate analytics data within the 5GC at NWDAF.

As an example, based on such input data (indicating a collective user behaviour), NWDAF may generate analytics to identify expected changes in load per tracking area (TA) or AMF region via identifying correlation in collective behaviour of the indicated non-designated group. Accordingly, OAM (or other related consumer NFs) may utilise the load analytics (if applicable) to adjust the weight factor per AMF instance within an AMF set (under Operator policy) based on the above collective behaviour-derived analytics (within a given AMF region or TA as defined by TS23.502[y]) to avoid future overloads / congestions.
NOTE : Whether and how OAM may use NWDAF analytics needs to be determined by SA5.
6.x.2 Input Data
If the application and/ or MDT does not have the requested parameters, AF may ask UE to collect (raw) data and finally signal the processed application related data parameters to NWDAF.

Table 6.x.2-1: UE input data (via AF after anonymisation, statistical analysis or normalisation)
	Information
	Source
	Description

	List of UE IDs
	NEF/AF


	List of external UE IDs identified with a collective behaviour within area of interest 

	Collective Attribute, Time-Stamped 
	UE (via AF/MDT)
(NOTE 1, 2)
	TBD

	Application ID
	NEF/AF
	Identifying the application providing this information

	NOTE 1: UE input data collection for a specific UE (via MDT), can be done as captured in 6.2.3.1, TS 23.288 [x]
NOTE 2:  UE input data collection from AF for known parameters can be done based on clause 6.2.2.3, TS 23.288 [x].


Editor’s note: The full list of UE input data is FFS to be aligned with the method of data collection from UE as subject of other solutions for this KI (KI#8).  
6.x.3 Output Analytics 
6.x.4 Procedures
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Figure 6.x.1.2-1: Procedure to collect UE data for Control Plane load balancing analytics
1. The Consumer NF sends a request to the NWDAF for NF load analytics. The Analytics ID is set to “NF load information” with analytics filter information based on an area of interest (e.g. to cover specific TAs or AMF regions). The consumer NF may set a time window in future to get predictions on pattern of load changes within that window.
2. NWDAF follows the UE Input Data Collection Procedure for all SUPIs retrieved (e.g. based on input data in clause 6.x.2) within the area of interest (via setting the analytics filter information to specific TA or AMF region as requested at step 1) and collects the UE input data accordingly.

3. The NWDAF may optionally retrieve the NF load and NF status information from NRF for corresponding NF instances.
4. NWDAF processes the collected input data (e.g. to identify UEs with collective behaviour) and (optionally) combines with current NF load analytics (e.g. per AMF instance) retrieved from NRF.

5. NWDAF provides predicted pattern of load changes (e.g. across TAs or AMF regions) to the Consumer NF.

6-8. If, at step 1, the Consumer NF has subscribed to receive continuous reporting of NF load analytics, the NWDAF may generate new analytics and provide them to the Consumer NF upon reception of notification of new UE input data.
Editor's note: The method of UE Input Data Collection in Step 2 or UE Input Data notification in Step 6 is FFS and subject of other Solutions for this KI (KI#8).  
6.x.5 Impacts on services, entities and interfaces
Editor's note: Capture impacts on existing 3GPP nodes and functional elements.

*** End of the change ***
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