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1
Introduction

In the WID on SON/MDT support for NR [1], one of the objectives is to support UE mobility history information in different states as follows:
· Specification of mobility history information stored by UE for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED UEs, taking LTE mobility history information as a baseline (see TR 38.840) [RAN2, RAN3 may be needed depending on RAN2 progress]
Currently, RAN2 has discussed UE mobility history information in NR and finished their work. This feature has some impact on RAN3. In this contribution, we discuss the UE mobility history information transfer over network interfaces for NR, and provide our views.

2
Discussion
Regarding UE reported mobility history information for NR, RAN2 #108 meeting has reached following agreements [2]:
	Agreements:

1-1: Reuse LTE solution as the baseline for NR mobility history information.

1-2: In NR, UE can store the mobility history information for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states and there is no need to differentiate the records among different RRC states.

1-2a:The enhancement for mobility history information should focus on NR, any enhancement for mobility history information for eLTE should be down-prioritised. It means no change needed for LTE

1-3: Enhance Visited Cell Information List in NR to record the information of both LTE cells and NR cells.

1-4: In NR, beam level records will not be introduced in mobility history information.

1-5: Not introduce PSCell change info in mobility history information in R16.

1-6: In NR, sensor information and location information is not included in the mobility history information.

2-1: Reuse LTE mobility state report solution as baseline for NR.




Moreover, the above agreements have been implemented in TS 38.331 running CR through RAN2 email discussion. 
Observation 1: NR reuses LTE mobility history information solutions as baseline.
Observation 2: UE can store the mobility history information for all RRC states and report it to NG-RAN node. 
In LTE, the source eNB collects and stores the UE History Information for as long as the UE stays in one of its cells. When information needs to be discarded because the list is full, such information will be discarded in order of its position in the list, starting with the oldest cell record. 
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. 

Observation 3: In LTE, RAN node collects and stores the UE history information and propagates the information in handover preparation procedures over S1 and X2 interfaces. The information includes not only the network collected mobility information in RRC_CONNECTED but also the mobility information in all RRC states reported from UE. 
In the NR Rel-15 specification, NG-RAN nodes can only record UE mobile history information in the RRC_CONNECTED state. The detailed IE can refer to 38.423 [3] as follows:
9.2.3.64
UE History Information

The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [12].

NOTE:
The definition of this IE is aligned with the definition of the UE History Information IE in TS 38.413 [5].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

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

	>Last Visited Cell Information
	M
	
	9.2.3.65
	


	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum number of last visited cell information records that can be reported in the IE. Value is 16.


Observation 4: Current UE history information IE in XnAP and NGAP includes the UE connected mobility history only.

To maintain the mobility history among cells of three states in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED, RAN2 have agreed to support all the RRC states for UE history information. This UE reported mobility history information should also be propagated over Xn and NG interface to help the gNB perform RRM optimization etc.  The same method as LTE that a separate IE in parallel with network collected UE mobility history information should be used. 
Proposal 1: Xn and NG interface should support UE mobility history information for all RRC states in NR.
Proposal2：Use the same method as LTE to support UE reported mobility history information propagation on Xn/NG interface
3
Conclusion
In this contribution, we discuss the UE reported mobility history information for NR. Observations and proposals are listed as below,
Observation 1: NR reuses LTE mobility history information solutions as baseline.
Observation 2: UE can store the mobility history information for all RRC states and report it to NG-RAN node. 
Observation 3: In LTE, RAN node collects and stores the UE history information and propagates the information in handover preparation procedures over S1 and X2 interfaces. The information includes not only the network collected mobility information in RRC_CONNECTED but also the mobility information in all RRC states reported from UE. 
Observation 4: Current UE history information IE in XnAP and NGAP includes the UE connected mobility history only.
Proposal 1: Xn and NG interface should support UE mobility history information for all RRC states in NR.
Proposal2：Use the same method as LTE to support UE reported mobility history information propagation on Xn/NG interface
4
Reference
[1] RP-191594, New WID on SON/MDT support for NR, CMCC
[2] R2-1916286, Report from breakout session, CMCC
[3] TS 38.423, Technical Specification Group Radio Access Network; NG-RAN; Xn application protocol (XnAP), 3GPP, V15.5.0, 2019-09
PAGE  
1

