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Abstract of the contribution: This paper would like to propose a solution on optimizing registration area allocation based on NWDAF output.
1.	Discussion
This document proposes to a new solution to address the Key Issue 3: Customizing mobility management based on NWDAF output in TR 23.791. 

* * * Start of Changes * * * 
[bookmark: _Toc508717942]6.x	Solution for Key Issue #3: <Optimizing registration area management based on NWDAF output>
[bookmark: _Toc508717943]6.x.1	Description
Editor's note:	Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow, etc.
6.x.1.1	General
As there is a trade-off between the number of Registration Area Update and the load of paging signalling, the 5GC needs to allocate a suitable Registration Area to the UE. In order to allocate a suitable Registration Area, it is important for the AMF to take UE mobility information into account. 
In current carrier networks, the operators have already been able to collect network data such as UE mobility information via OAM, thus it is possible for network operator to mine their network data for system optimization. In this solution, if the NWDAF can obtain historical UE mobility information, the NWDAF can learn UE mobility history and discover the laws/patterns of UE mobility. If any law/pattern of the UE mobility is found, the NWDAF can provide the analytical result to the 5GC. The analytical result on UE mobility contains:
-	A cell/TA list or a geographical area which the UE might enter;
-	The time that the UE might enter the list of cells/TAs or the geographical area;
-	The duration time that the UE might stay in the list of cells/TAs or the geographical area.
NOTE1:	How the NWDAF performs data analysis is out of 3GPP scope.		
NOTE2:	In this solution the NWDAF provides patterns to PCF and the PCF provides recommended actions, so it is a two steps approach to provide analytics to the consumer. In addition, recommendations are stored in UDR.
The analyzed UE mobility information is provided from the NWDAF to the PCF based on the request or the subscription from the consumer NF(s). The PCF stores such information, and may make a second round analysis, for example, the PCF can extract some adjacent TAs that the UE frequently moved into and stayed for quite a long time, and consider them as a recommended Registration Area, because the probability of UE moving outside these TAs is very low. The recommended Registration Area consists of a list of TA. The PCF needs to include the UE mobility information and/or the analyzed information in the Access and Mobility Policy and send to the AMF.
If the AMF detects the UE is located in the TA within a recommended Registration Area, then the AMF should allocate the recommended Registration Area to the UE as the Registration Area.
Moreover, even the recommended Registration Area is allocated to the UE, the AMF may detect that the UE stays in some cells for a long time based on the received UE mobility information. In this case, the AMF can page UE in those cells first, if the paging failure, the AMF then pages the UE in the whole Registration Area.
6.x.1.2	Procedures
The provision of UE mobility information from the NWDAF to the AMF is shown in the Figure below.  



Figure 6.x.1.2-1 procedure of using NWDAF out to optimize Registration Area allocation
1.	The NWDAF collects UE mobility history information from, e.g. OAM, and performs data analysis. The analytical result on UE mobility, e.g. UE mobility pattern, is provided to the PCF.
Note:	The trigger of the data analysis would be based on the NF’s request or subscription which is not shown in the figure.
2.	The PCF stores the received UE mobility information. 
Based on the UE mobility information, the PCF may select some groups of TAs where the UE has frequent visit and stayed for a long time, and consider each group of TAs as a recommended Registration Area. The PCF also stores the recommended Registration Areas in to the UDR.
3.	As specified in the current specification TS 23.502, during the initial registration or mobility registration with AMF change, the AMF serving the UE contacts the PCF by initiating Policy Association Establishment procedure, and then the PCF provides Access and Mobility policy to the AMF in the response message.
4.	The PCF includes the predictable UE mobility information and/or recommended Registration Area(s) in to the Access and Mobility policy, and send it to the AMF.
5.	The AMF allocates Registration Area to the UE based on the received UE mobility information and/or recommended Registration Area(s). If the UE is located in a TA within any recommended Registration Area, the AMF should allocate the recommended Registration Area to the UE as the Registration Area.
6.	The AMF provide the allocated Registration Area to the UE.
7.	In the following mobility registration update procedure, if the AMF detects that the UE is located in the TA within a recommended Registration Area, the AMF should also allocate the recommended Registration Area as the Registration Area.
8.	If the AMF detects that the UE stays in some cells for a long time based on the predictable UE mobility information, the AMF pages UE in those cells first, if the paging failure, the AMF then pages the UE in the whole Registration Area
[bookmark: _Toc508717944]6.x.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
In this solution, the NWDAF provides patterns to PCF and the PCF provides recommended actions, so it is a two steps approach to provide analytics to the consumer. 

[bookmark: _Toc508717945]6.x.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.
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