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Abstract of the contribution: This contribution adds solution for NWDAF assisted mobility decision.
1. Discussion
In the TR 23.791, there are following bulletins for the the key issue 9# Customizing mobility management based on NWDAF output,
-
Which network function(s) can directly interact with the NWDA to retrieve/receive the analytical results?

-
How to customize mobility management by NWDAF based outputs. Examples of potential areas of investigation are:

-
…………………………………………..
-
Whether and how handover decision will be optimized.
-
Whether and how overload avoidance will be performed.
In the current RAN specification, the source RAN node sends the UE history information to the target RAN in the source to target transparent container. Example, this table is part of Source eNB to Target eNB Transparent Container in the 36.413 (9.2.1.7)
	UE History Information
	M
	
	9.2.1.42
	
	-
	

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the external handover source provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331 [16])
	YES
	ignore


These information can be used for HO/redirection decision by the target RAN. 
In general, most of UE has one or more fixed mobility trajectories. The NWDAF can collect the UE mobility history and discover the patterns of UE mobility and trajectories. If the 5GC finds the UE mobility matching some pattern and trajectory, it can send these information to NG-RAN. NG-RAN can take this information into consideration when it perform HO or Redirection to target NG-RAN. This paper proposes AMF get this information from NWDAF (optionally, may via PCF).
The NWDAF can collect the NG-RAN load history information. It can predict the NG-RAN in high load in particular time period. Also, with some event (e.g. festival, football game, music show), the NWDAF can derive the high load level and geographical range. If the NG-RAN node around this area get this information, it can take this information into consideration to avoid direct (HO or Redirection) UE to NG-RAN in such area.
The load information is not UE related and NG-RAN had been configured the neighbour NG-RAN cells information. So this paper proposes the NG-RAN node to get such information from NWDAF directly to reduce the signalling and redundancy.

In this solution, the NWDAF may provide the following UE mobility information to the AMF (optionally, may via PCF):
-
UE mobility patterns:
-
One or more UE trajectories information:
-
A cell/TA list and/or a geographical area;
-
The time and duration the UE in this list and/or area.

When the AMF get such information, it can provide to NG-RAN in the N2 message (e.g. during Registration procedure, Service Request procedure, Handover Procedure).

The NG-RAN can be configured to subscribe the load prediction information for some NG-RAN nodes. The NWDAF notifies the analytics to NG-RAN. The subscribe information may include:

-
NG-RAN node ID list
-
Load threshold.
The notification (Predicted NG-RAN load information) may include:
-
NG-RAN node ID list, 
-
The time and duration that the load of NG-RAN node is higher than threshold.
3. Proposal

It is proposed to adopt the following in TR 23.791.
* * * First Change* * * *
6.X
Solution X: mobility decision based on output from NWDAF
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

This solution is for key issue 9#: Customizing mobility management based on NWDAF output.
In general, most of UE has one or more fixed mobility trajectories. The NWDAF can collect the UE mobility history and discover the patterns of UE mobility and trajectories. If the AMF finds the UE mobility matching some pattern and trajectory, it can send these information to NG-RAN. NG-RAN can take this information into consideration when it perform HO or Redirection to target NG-RAN. AMF get this information from NWDAF (optionally, may via PCF).
In this solution, the NWDAF may provide the following UE frequent mobility information to the AMF (optionally, may via PCF):
-
UE mobility patterns:
-
One or more UE trajectories information:
-
A cell/TA list and/or a geographical area;
-
The time and duration the UE in this list and/or area.

When the AMF get such information, it can provide to NG-RAN in the N2 message (e.g. during Registration procedure, Service Request procedure, Handover Procedure).

The NWDAF can collect the NG-RAN load history information. It can predict the NG-RAN in high load in particular time period. Also, with some event (e.g. festival, football game, music show), the NWDAF can derive the high load level and geographical range. If the NG-RAN node around this area get this information, it can take this information into consideration to avoid direct (HO or Redirection) UE to NG-RAN in such area.

The load information is not required to be per UE and NG-RAN had been configured the neighbour NG-RAN cells information. So it proposes the NG-RAN node to get such information from NWDAF directly to reduce the signalling and redundancy.

The NG-RAN can be configured to subscribe the load prediction information for some NG-RAN nodes. The NWDAF notifies the analytics to NG-RAN. The subscribe information may include:

-
NG-RAN node ID list
-
Load threshold.
The notification (Predicted NG-RAN load information) may include:
-
NG-RAN node ID list, 
-
The time and duration that the load of NG-RAN node is higher than threshold.
6.X.1.2
Procedure

The Figure 6.x.1.2-1 shows the mobility decision based on the analytical information from the NWDAF.
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Figure 6.x.1.2-1 procedure of using NWDAF analytics for mobility decision
1.
The NG-RAN subscribes the NG-RAN node load prediction using Nnwdaf_EventSubscription_Subscribe. The NG-RAN provides the NG-RAN node lists and related threshold.
2,3. UE registers to the 5GC.
4.
Based on operator’s policy or UE subscription, the AMF may get frequent mobility information from NWDAF using the solution in the 6.1. Optionally, the AMF can get such information via PCF. The mobility information includes the mobility patterns and one or more UE trajectories.
5.
If the AMF finds the UE matches the frequent mobility, it provides the related NG-RAN node lists to the NG-RAN node serving the UE.
NOTE:
This step can be applied in other procedure, e.g. Service Request procedure and handover procedure.
6.
The Registration Accept is forwarded by the NG-RAN from the AMF to the UE.
7.
At any time after step 1, the NWDAF may notify the NG-RAN with prediction. The load information is predicted per NG-RAN node.
8.
When the NG-RAN node serving the UE perform mobility (Handover or Redirection) decision, besides the existing mechanism, it also take above information into consideration to select the target NG-RAN node.
6.X.2
Impacts on Existing Nodes and Functionality
Editor's note: Capture impacts on existing 3GPP nodes and functional elements.

6.X.3
Solution Evaluation

Editor's note: Use this section for evaluation at solution level.
* * * End of Changes* * * *
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