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Abstract of the contribution: This contribution update the solution 10 which is for key issue#9 and proposes for normative work
1. Proposal

It is proposed to adopt the following in TR 23.791.
* * * First Change* * * *
6.10
Solution 10: <NWDAF assisted Handover decision>
6.10.1
Description

Editor's note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow, etc.

6.10.1.1
General
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 current 5GS, while the source NG-RAN node is selecting a target cell for a CONNECTED mode UE, it has taken the UE last visited cells into account. However, the historical cells may be useless to select a suitable target cell in some cases, e.g. if the UE will change its moving direction with a relative large angel.
In order to select a more suitable cell in such cases, the prediction on UE mobility will be helpful when the UE mobility is predictable. Since NWDAF can learn UE mobility history and discover the laws/patterns of UE mobility, the 5GC can apply the discovered laws/patterns of UE mobility to predict the UE mobility, e.g. the moving trajectory of an officer may be relatively static from 8AM to 9AM and from 6PM to 7PM. Therefore, the 5GC can use the NWDAF output to predict the UE mobility and indicate the predicted UE location to the NG-RAN node serving the UE. Then the NG-RAN node can select a more suitable target cell during the handover or redirection.
Moreover, during the handover or redirection procedure, if the source NG-RAN knows that some candidate NG-RAN nodes will be subject to overload soon, it can kick them out of the candidate list if there is a better choice, which reduces the probability of serving RAN node change.
With the above considerations, in this solution, it is expected that the NWDAF can provide the following information to the AMF (maybe via PCF):
-
UE mobility information (law/pattern):
-
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.
The predicted UE mobility information is provided to the NG-RAN serving the UE during the Registration or Serving Request procedure.
6.10.1.2
Procedures
The procedure of providing the analytical information from the NWDAF to assist the NG-RAN to make handover decisions is shown in the Figure 6.10.1.2-1.
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Figure 6.10.1.2-1: Procedure of using NWDAF out to assist handover decision
0.
This solution assumes that network load prediction can be used to assist the source RAN node to select a suitable cell or RAN node. The network load prediction is out of the scope of SA WG2.
1.
A UE registers to the 5GC.
2.
Based on operator's configuration or UE subscription, the AMF may contact the PCF to retrieve Access and Mobility policies including predictable UE mobility information, or contact the NWDAF directly to retrieve the predictable UE mobility information.
3.
If the PCF has stored the predictable UE mobility information for this UE, the PCF provides the information to the AMF. Otherwise, the PCF contacts the NWDAF first.
4.
The NWDAF performs data analysis on historical UE mobility information obtained from the OAM. The analytical result on UE mobility, e.g. UE mobility pattern, is provided to the PCF. The PCF stores the analytical result in the UDR as the predictable UE mobility information, which allows other NFs to retrieve the UE mobility information directly, i.e. without consulting the NWDAF.
5.
The AMF checks the UE mobility information and determines whether current UE mobility can be predicted, if yes, the AMF calculates the potential waypoint(s) (e.g. RAN node ID(s)) of the UE based on the predictable UE mobility information and the current UE location. The AMF provides the potential waypoint(s) of the UE to the NG-RAN node serving the UE.
6.
The Registration Accept is forwarded by the NG-RAN from the AMF to the UE.
7.
When a NG-RAN node serving the UE tries to initiate a handover, to select a suitable target NG-RAN node, besides the radio signal strength, it may also take into account the network overload information and the potential UE waypoint(s) if it has.
6.10.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.

AMF impacts:
1.
Requests predictable UE mobility information from PCF or NWDAF.
2.
Checks the UE mobility information and determines whether current UE mobility can be predicted 

3.
Provides potential waypoint(s) (e.g. RAN node ID(s)) of the UE to NG-RAN.
PCF impacts:
1.
Requests predictable UE mobility information for the UE from the NWDAF.
2.
Response predictable UE mobility information to AMF.
NG-RAN:
1.
When the mobility event happens, the NG-RAN may take the received potential waypoint(s) (e.g. RAN node ID(s)) into consideration.
6.10.3
Solution Evaluation

Editor's note: Use this clause for evaluation at solution level.

This solution allows the NWDAF utilizes the UE history mobility information to predict the UE mobility. The AMF can check the predictable UE mobility information and UE current location to determine whether current UE mobility can be predicted.
AMF provides the UE mobility information to the NG-RAN to assist the mobility decision.

In R15, the Mobility patterns has been defined. With the NWDAF, the UE mobility patterns is much precise and predictable.
* * * Next Change* * * *
8
Conclusions

8.x
Key Issue 9
Solution 10 is selected as the basis for normative work on using NWDAF output to assist the handover / redirect decision.
* * * End of Changes* * * *
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