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1 Introduction

UE mobility history report has been defined in NR RRC by RAN2. RAN3 specs have not been updated to leverage the UE mobility history report. 
This contribution proposes to leverage the UE reported mobility history information for NR.
2 Discussion

The UE mobility history includes the UE visited cells and time spent in each cell. There are two kind of mobility history information:

· RAN collected mobility history of UE in RRC_CONNECTED

· UE reported mobility history for UE in RRC_IDLE/RRC_INACTIVE and RRC_CONNECTED.

In LTE, the source eNB collects and stores the CONNECTED mode UE History Information as long as the UE stays in one of its cells, the resulting information is then used in subsequent handover preparations by means of the Handover Preparation procedures over the S1 and X2 interfaces, which provide the target eNB with a list of previously visited cells and associated (per-cell) information elements. The Handover Preparation procedures also trigger the target eNB to start collection and storage of UE history Information and thus to propagate the collected information. The connected mode UE mobility history information can be used to avoid ping-pong HO. 

In NR Rel-15, the similar mechanism is already supported. 
9.3.1.96
Last Visited Cell Information
This IE may contain cell specific information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	9.3.1.97
	

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [28].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].


The source gNB collects and stores the CONNECTED mode UE history information with a list of last visited cells and Time UE Stayed in Cell, the collected information is propagated to target cell over NG and Xn interface by means of Handover preparation procedures.
In LTE, the UE reported mobility history information is propagated to the other RAN node in “UE History Information from the UE” IE. 
	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331 [9])
	YES
	ignore


In NR, this can also be supported it by propagating the UE collected mobility history information to the other RAN node by means of handover preparation procedure and Retrieve UE context procedure. 
UE collected mobility history information including IDLE and INACTIVE mode mobility history is helpful for the NW to perform UE specific mobility optimization, e.g. gNB can configure UE specific RNA by combining those cells or RNA areas UE most frequently moves in and out into a single cell list or RNA area list, this can reduce signalling overhead for RAN notification area update and is also beneficial for UE power saving. 
The stored UE mobility history information can also be used for paging optimization with recommended cells based on UE Collected mobility history information which covers RRC_INACTIVE and RRC_IDLE state.

When the UE collected mobility history information is retrieved by the RAN, the reported results are deleted at the UE side. But the NW can store the retrieved UE history information in AS context for RRC_INACTIVE and the mobility history information can be leveraged by the other RAN node for UE RNA optimization by means of UE context retrieval procedure. Mobility history information collected and reported by the UE can be stored at RAN side for RRC_INACTIVE and propagated to the other RAN node by means of UE Context Retrieval procedure.

Observation 1: Propagating the UE reported mobility history information to the other RAN node is useful for the NW to perform UE specific mobility optimization. This feature is supported in LTE as “UE History Information from the UE” IE but not supported in NR.
Proposal 1: RAN transfers the UE reported mobility history information to the other node by UE context retrieve procedure and handover preparation procedures over Xn/NG.
There are two options to achieve this.

Option 1: LTE style

· Added new IE “UE History Information from the UE” into Handover Request message and Retrieve UE Context Response message;
Option 2: Enhance existing “UE History Information” IE

· allow the visited cell list to include cells UE visited in RRC_IDLE/INACTIVE.
Option 2 has less standard impact.
Proposal 2: Allow “UE History Information” IE in XnAP and NGAP to include visited cells UE reported by UE.
3 Summary

Observation 1: Propagating the UE reported mobility history information to the other RAN node is useful for the NW to perform UE specific mobility optimization. This feature is supported in LTE as “UE History Information from the UE” IE but not supported in NR.
Proposal 1: RAN transfers the UE reported mobility history information to the other node by UE context retrieve procedure and handover preparation procedures over Xn/NG.

Proposal 2: Allow “UE History Information” IE in XnAP and NGAP to include visited cells UE reported by UE.

4 Appendix: Technical Proposal to 38.413
9.3.1.95
UE History Information
This IE contains information about cells that a UE has been visited in RRC_IDLE/RRC_INACTIVE state and served by in active state prior to the target cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Last Visited Cell Item
	
	1..<maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list.

	>Last Visited Cell Information
	M
	
	9.3.1.96
	


	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum no. of cells in the UE history information. Value is 16.
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