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Abstract of the contribution: This contribution discusses why further optimisation is needed to support any UE for abnormal behaviour detection when both analytics types (AMF and SMF) are expected. 
1
Background 
As discussed as part of Pre SA2#138E E-meeting Moderated Email Discussion, TS 23.288, clause 6.7.5.1 specifies that “any UE” can be requested as “Target of Analytics Reporting” for abnormal behaviour related network data analytics, but the procedure in clause 6.7.5.4 does not clearly specify the case “any UE”. 

All companies who provided feedback agree it is beneficial to support abnormal behavior related network data analytics for target of analytics reporting being any UE. However, as a request for analytics for “any UE” causes heavy load, it is necessary to discuss how to alleviate it. 
2
Discussion

There are currently two approaches suggested as Alternative A and Alternative B. Both Approaches rely on event filters that can be extracted based on analytic filter information provided by Consumer NF as the input for UE abnormal behaviour detection.

Alternative B suggests multiple clarifications e.g. 
· to clarify that the NWDAF selects the AMF instances according to the Analytics Filter Information (e.g. AMF Region ID intersecting with Area of Interest).

· to clarify that the NWDAF selects the SMF instances according to the Analytics Filter Information (e.g. SMF Area Identity intersecting with Area of Interest).
Furthermore, in order to alleviate any heavy load, it is suggested that:

· If the NWDAF needs to use other events, the NWDAF may perform subscriptions for individual UEs on a sample of UEs that it knows are likely to be in the AoI according to data previously collected; in this case the size of the sample should be reasonable to avoid generating excessive load.

Alternative A suggests
· NWDAF selects the AMF/SMF instances according to the Analytics Filter Information (e.g. AMF Region ID intersecting with Area of Interest, SMF Area Identity intersecting with Area of Interest respectively) also in line with alternative A. 
· However, when both analytics types (based on event notification from AMF and SMF) are expected together, the NWDAF subscribes to AMF to “any UE” with Event ID set to “Number of UEs served by the AMF and located in Area of Interest"; AMF Event Filter is set to “Area of Interest”. Next, the NWDAF receives the list of SUPIs from AMF that is used by NWDAF to subscribe to SMF for the Event Id on the Abnormal UE behavior for the list of SUPI, (i.e. the Area of Interest is not sent to SMF anymore).
According to 5.6.11, TS23.501, for UE location change into or out of an “area of interest”, the SMF subscribes to “UE mobility event notification” service provided by AMF for reporting of UE presence in Area of Interest as described in clause 5.3.4.4 (TS23.501). In other words, any Event Filters set for SMF regarding “Area Identity intersecting with Area of Interest” may work by further subscription to AMF events.

Observation 1: Any Event filters set for SMF regarding Area Identity intersecting with Area of Interest will require further subscription of SMF to “UE mobility event notification” service or other similar event notifications provided by AMF.
Furthermore, when both analytics types (based on event notification from AMF and SMF) are expected together, above Event filters (if set independently for AMF and SMF) may result in different set of SUPIs as the target of analytics reporting.

Observation 2: When both analytics are expected together, setting event filters independently for AMF and SMF may result in different set of SUPIs as the target of analytics reporting. 

As the set of SUPIs retrieved based on event filters set for AMF or SMF may not be the same, NF consumer may provide extra parameter (e.g. as part of analytics filter information) to indicate how SUPIs to be retrieved (when both analytics types are expected) based on Event filters (i.e. based on AMF only or SMF only event filters).

Observation 3: Target SUPIs can be retrieved based on a Precedence parameter value either based on Event Filters set for AMF only or SMF only. The retrieved SUPIs are provided as the Target of Analytics reporting to the other event exposure entity, i.e. SMF or AMF respectively.
Based on Observation 3, If Precedence parameter is set to “AMF only”, the procedure will be in line with alternative A. Nevertheless, it is also flexibly possible to retrieve SUPIs based on “SMF only” Event Filters. 
As another measure to alleviate the level of signalling load, sampling ratio can be set as part of Event Reporting Information as captured in clause 4.15.1, TS23.502 to collect data from a fraction of UEs (e.g. in the Area of Interest). However, relying on a sample of UEs that are likely to be in the AoI according to data previously collected can be challenging as this relies on unknown data from previous state. Accessibility and accuracy of such data cannot be guaranteed. Alternatively, sampling ratio can be adopted in conjunction with procedure proposed in alternative A, i.e. when the retrieved SUPIs are passed from one event exposure entity (AMF) to another (SMF).
Observation 4: Sampling ratio can be utilised as an extra mechanism to alleviate the level of load resulting from support of “Any UE”. Setting sampling ratio can be easily adopted as part of the procedure proposed for Alternative A. 
3
Conclusion

Observation 1: Any Event filters set for SMF regarding Area Identity intersecting with Area of Interest will require further subscription of SMF to “UE mobility event notification” service or other similar event notifications provided by AMF.
Observation 2: When both analytics are expected together, setting event filters independently for AMF and SMF may result in different set of SUPIs as the target of analytics reporting. 
Observation 3: Target SUPIs can be retrieved based on a Precedence parameter value either based on Event Filters set for AMF only or SMF only. The retrieved SUPIs are provided as the Target of Analytics reporting to the other event exposure entity, i.e. SMF or AMF respectively.
Observation 4: Sampling ratio can be utilised as an extra mechanism to alleviate the level of load resulting from support of “Any UE”. Setting sampling ratio can be easily adopted as part of the procedure proposed for Alternative A. 

Proposal 1: Alternative A can be adopted as part of the procedure for abnormal behaviour detection for any UE complementary to Alternative B. An extra parameter (Precedence) may indicate whether Target SUPIs can be retrieved based “AMF only” or “SMF only” analytics filters when event notification from both analytics types are expected. 
Proposal 2: For a given subscription applicable to “any UE”, care shall be taken with regards to load and major signalling via mandating some event filters (e.g. area of interest for AMF) and sampling ratio as part of Event Reporting Information.
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