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1. Introduction
In 3GPP RAN2 #85 meeting, RAN2 decided that UE stores the history of cells selected and reports it to eNB after the UE enters the connected mode. This document discusses the exchange of the UE history information among eNBs.
2. Discussion
· Background

In RAN #63 meeting, it was agreed that UE is able to provide VisitedCellInfoList IE in the UEInformationResponse message in TS 36. 331. The VisitedCellInfoList IE contains ECGI of cells that UE selected and time duration that UE stayed in each cell. ECGI can be replaced by physical cell ID and carrier frequency.
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-— VisitedCellinfoList.

= The IE VisitedCellInfoList includes the mobility history information of maximum of 16 most recently visited cells or
time spent outside E-UTRA. The most recently visited cell is stored first in the list. The list includes cells visited in
RRC_IDLE and RRC_CONNECTED states.«

- VisitedCelllnfoList information element.
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VisitedCellInfolList-rl2 :
o

VisitedCellInfo-rl2 :

SEQUENCE (SIZE (1..maxCellfiistory-rl2)) OF VisitedCellTnfo-rl2e

SEQUENCE {¢
CHOICE {«
CellGlobalIdEUTRA, ¢
SEQUENCE {¢
PhysCellld, ¢
BARFCN-ValueEUTRA®

OPTIONAL, ¢

INTEGER (0..4095)«
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o VisitedCellinfoList field descriptions.

=timeSpent.
This field indicates the duration of stay in the cell or outside E-UTRA approximatedtothe closest second. Ifthe
duration of stay exceeds 4095, the UE shall setitto 4095s.





· Problem define
Precise UE speed estimation is important for UE categorization, which has been discussed in release 11 and release 12. In current specs, the UE History IE in the HANDOVER REQUESET message contains the information of the cells where UE stayed in connected mode. Therefore, if UE has passed through few cells after getting into the connected mode, the eNB is difficult to estimate the UE speed precisely due to the lack of samples to calculate the average speed.
RAN #63 meeting also decided to let UE include the mobilityState IE in the RRCConnectionSetupComplete message, which provides the UE mobility state information prior to UE going into RRC_CONNECTED mode. However, even if the UE mobility state information is transferred via the Mobility Information IE to the next HO target eNB, it is not forwarded more than 1 hop. Eventually, the eNB that UE is connected to after the second HO is not able to get the mobility state information of UE.
· Possible solution
In order to help eNB get more precise UE mobility state information, it is proposed that RAN3 supports transmitting the history of cells UE selected before the connected mode when UE is handed over.
Proposal: RAN3 is kindly asked to support forwarding the VisitedCellInfoList IE when UE is handed over.
The VisitedCellInfoList IE may not contain ECGI and does not provide the cell size information, and these are mandatory in the Last Visited E-UTRAN Cell Information IE in HANDOVER REQUEST message. Therefore, it is not possible that the VisitedCellInfoList IE is applied to the form of the Last Visited E-UTRAN Cell Information IE. However, to be forwarded more than 1 hop, the VisitedCellInfoList IE needs to be included in the UE History Information IE. Consequently, it would be good option that a new information element is added to the UE History Information IE besides the Last Visited Cell List IE. From those aspects, the following updates are proposed to be applied to the current specs, TS 36.413 and TS 36.423.
===================================< modification start >===================================
9.2.1.42
UE History Information

The UE History Information IE contains information about cells that a UE has been served by in active state or selected in idle state prior to the target cell.

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

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

	>Last Visited Cell Information
	M
	
	9.2.1.43
	
	-
	-

	Last Selected Cell List
	
	1 .. <maxnoOfCells>
	
	Selected cell information before active state.
	EACH
	ignore

	> Last Selected Cell Information
	O
	
	9.2.1.x
	
	-
	-


===================================< modification end >===================================

====================================< addition start >=====================================
9.2.1.x
Last Selected Cell Information

The Last Selected Cell Information contains information about a cell that is to be used for RRM purposes.

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

	CHOICE Cell ID
	O
	
	
	
	YES
	ignore

	> Global Cell ID
	
	
	
	
	
	

	>> Global Cell ID
	M
	
	E-UTRAN

CGI

9.2.1.38
	
	-
	-

	> PCI ARFCN ID
	
	
	
	
	
	

	>> Physical Cell ID
	M
	
	INTEGER (0..503)
	PhysCellId defined in TS 36.331 [x].
	-
	-

	>> Carrier Frequency
	M
	
	INTEGER (0..maxEARFCN)
	ARFCN-ValueEUTRA defined in TS 36.331 [x].
	-
	-

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.
	-
	-


	Range bound
	Explanation

	maxEARFCN
	Maximum value of EUTRA carrier fequency. Value is 65535.


====================================< addition end >=====================================

3. Conclusion
For more precise UE mobility state estimation of eNB, it is required that the history of cells UE selected before connected mode is forwarded when UE is handed over.

Proposal: RAN3 is kindly asked to support forwarding the VisitedCellInfoList IE when UE is handed over.
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