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[bookmark: _Hlk526665839]Abstract of the contribution: This paper solves the remaining ENs in Solution #66
1.	Discussion
[bookmark: _GoBack]Editor’s Note 1
Editor's note:	How the AMF and SMF use the retrieved dispersion data for AM and SM procedure;
When the UE registers in AMF, the AMF downloads the UE profile from UDM can contacts NSSF for authorizing access to one or more network slices and for AMF selection. AMF may deliver to NSSF the dispersion data (e.g., heavy user) received in the Expected UE behaviour along with other subscription data. The NSSF uses this information for selecting an appropriate network slice for the registering UE.
When the UE creates a PDU session, the AMF needs to select an SMF. The AMF benefits from the use of expected transaction dispersion analytics as one of the inputs for selecting the most suitable SMF in the area where the UE performs most of its transactions. 
When a UE is suspected as misbehaving and generating excessive transactions in a recent period of observation, the AMF can compare the UDM-stored expected dispersed transactions to the most recent observed one and determine whether a signaling storm mitigation is required.
When the UE creates a PDU session, the SMF needs to select a UPF. The SMF may use the data dispersion analytics of the UE as one of the inputs for selecting an appropriate UPF. 
Editor’s Note 2
Editor's note:	What type(s) of dispersion data can be stored as subscription data;
We propose adding the Data Dispersion Analytics and the Transaction Dispersion Analytics in the Expected UE Behaviour.
Editor’s Note 3
Editor's note:	How to ensure the retrieved dispersion data is up-to-date as subscription data, e.g. when the AF requests dispersion data from the NWDAF and thus stores it as subscription data.
We propose adding a record of the date and time when the Dispersion Analytics was last modified in the Expected UE behaviour data. This allows consumers of this data to determine whether the data is fresh enough.

2.	Proposed Changes

*** Start of changes ***
[bookmark: _Toc50021442][bookmark: _Toc50023364][bookmark: _Toc50310017][bookmark: _Toc50023949][bookmark: _Toc50022011][bookmark: _Toc50022715][bookmark: _Toc50579749][bookmark: _Toc50725054]6.66	Solution #66: Including Dispersion data in the Expected UE Behaviour
[bookmark: _Toc50021443][bookmark: _Toc50022012][bookmark: _Toc50310018][bookmark: _Toc50022716][bookmark: _Toc50023365][bookmark: _Toc50023950][bookmark: _Toc50579750][bookmark: _Toc50725055]6.66.1	Description
[bookmark: _Toc50021444][bookmark: _Toc50022013][bookmark: _Toc50022717][bookmark: _Toc50023366][bookmark: _Toc50023951][bookmark: _Toc50310019][bookmark: _Toc50579751][bookmark: _Toc50725056]6.66.1.1	Overview
This is a solution for Key Issue #9, Dispersion analytic output provided by NWDAF.
Solution #30 introduces a new Analytics ID for computing the Dispersion analytics and providing statistics or predictions of dispersion data for a UE or group of UEs. According to solution #30 "Dispersion analytics characterizes the interaction of a user, or a group of users, with the network and identifies at what locations (i.e. area of interest, TAs, cell) users dispersed most (if not all) their data volume, sessions transactions (i.e. MM and SM messages), transaction failures, dropped sessions and voice call minutes. Same concept applies to dispersion at a given network slice; at which slice users dispersed most (if not all) their data, session transactions, transaction failures, dropped sessions and voice call minutes".
In many cases NWDAF will require some time to calculate the Dispersion analytics for a UE or group of UEs, since the dispersion data is based on observations of the user's behaviour during a period of time. Therefore, the Dispersion analytics may not be immediately available to the consumer NF. By the time at which the NWDAF is confident on the computed Dispersion analytics, it may be late for the consumer NF taking a preventing action.
An AF may be a consumer of Dispersion analytics from NWDAF. When the AF have obtained the Dispersion analytics from NWDAF, it may have enough behavioural information for determining the typical dispersion data for this UE. The AF may provision the Dispersion data, with a timestamp when the Dispersion data is stored, as part of the Expected UE behaviour in UDM, by following the procedures specified in TS 23.502 [3] clause 4.15.6.2. The Dispersion data included in the Expected UE behaviour may be offered to the AMF as part of the Access and Mobility Subscription Data or the SMF as part of the Session Management Subscription data. The timestamp provides information to AMF and SMF regarding the freshness of the data. Both the Data Dispersion Analytics and the Transaction Dispersion Analytics are subject to be stored as Expected UE Behaviour.
By doing this, when AMF or SMF retrieve the subscription data for a UE from UDM, they receive the Dispersion data as part of the AMF/SMF-Associated Expected Behaviour parameters, respectively. This enables AMF and SMF taking decisions based on the typical Dispersion data of the UE as soon as they are becoming serving elements of the UE. Such decision may include, e.g:
-	an AMF using the expected transaction dispersion data as input for selecting an SMF at PDU session establishment;
- 	an AMF comparing the expected transaction dispersion data to the most recent collected information to characterize a suspected misbehaving UE.  
-	an AMF sending the expected data dispersion to the NSSF, which uses it as input for selecting a network slice and AMF, at UE registration time; If NSSF is not deployed, the AMF uses the data dispersion as an input for selecting a network slice.
- 	an SMF using the expected data dispersion as input for selecting a UPF at PDU session establishment
Editor's note:	How the AMF and SMF use the retrieved dispersion data for AM and SM procedure;
Editor's note:	What type(s) of dispersion data can be stored as subscription data;
Editor's note:	How to ensure the retrieved dispersion data is up-to-date as subscription data, e.g. when the AF requests dispersion data from the NWDAF and thus stores it as subscription data.

[bookmark: _Toc50310020][bookmark: _Toc50021445][bookmark: _Toc50022014][bookmark: _Toc50022718][bookmark: _Toc50023367][bookmark: _Toc50023952][bookmark: _Toc50579752][bookmark: _Toc50725057]6.66.2	Impacts on Existing Nodes and Functionality
-	AF: Including the output of Dispersion analytics in the Nnef_ParameterProvision service
-	NEF: Receiving output of Dispersion analytics in the Nnef_ParameterProvision service and adding them to the Nudm_ParameterProvision service.
-	UDM: Receiving output of Dispersion analytics in the Nnef_ParameterProvision service. Adding it to the AMF-Associated Expected Behaviour parameters (which is included in the Access and Mobility Subscription Data) and to the SMF-Associated Expected Behaviour parameters (which is included in the Session Management Subscription Data). Storing such data in UDR.
-	AMF: Receiving the output of Dispersion analyticsexpected transaction dispersion data and expected data dispersion in the AMF-Associated Expected Behaviour parameters of the Nudm_SubscriberDataManagement service.
-	SMF: Receiving the output of Dispersion analyticsexpected data dispersion data in the SMF-Associated Expected Behaviour parameters of the Nudm_SubscriberDataManagement service.


*** End of changes ***
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