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1
Introduction

At RAN2#61 [1], it was agreed that the UE specific information in the RRM container in RRC would contain the last visited cell list for handover optimisation. The UE history information IE in the RRM container is expected to contain the Cell identity, the time UE stayed in cell and the cell type (pico, micro, macro etc.). In this contribution, we propose the introduction of the EARFCN as an additional parameter in the UE history IE. 
2 Use of EARFCN information in UE History IE
Within EUTRAN, UEs can handover between frequency layers. In our view, it is important to identify how often UE handover from one frequency layer to another besides identifying the cell. Hence, knowledge of the EARFCN is important in our view. The possibility of deducing the EARFCN from the cell identity is implementation specific and should not be relied upon.
Use case 1

UE moving to a different frequency layer due to a temporary degradation of signal quality on the serving frequency layer.
Suppose UE is being served by frequency layer 1 but due to a temporary degradation in signal quality, UE is moved to a different frequency layer 2. 

The ‘Last Visited Cell List’ including the EARFCN might look like Table 1

	CI
	Cell type
	 Time UE stayed in Cell
	EARFCN

	x1
	macro
	T1
	1

	x2
	macro
	T2
	1

	x3
	macro
	T3
	1

	x4
	macro
	T4
	1

	X5
	micro
	T5
	2


Table 1: Example showing benefit of EARFCN indication for identifying correct frequency layer

An eNB receiving the EARFCN along with the cell identity can thus decide to handover the UE to frequency layer 1 again based on the history information received as UE is normally found on layer 1. Of course, a suitable cell on frequency layer 1 must be available. 

Use Case 2
Identifying Ping-Pong between frequency layers.

Table 2 illustrates another scenario where knowledge of EARFCN is useful.

	CI
	Cell type
	 Time UE stayed in Cell
	EARFCN

	X6
	macro
	T6
	1

	X7
	macro
	T7
	2

	X8
	macro
	T8
	1

	X9
	macro
	T9
	2

	X10
	micro
	T10
	1


Table 2: Ping-pong between frequency layers.

In Table 2, the information can indicate that the UE keeps toggling between two frequency layers if T6-T10 are relatively small values. Such information can help eNB identify a ping-pong problem between two frequency layers which requires action on configuration parameters. 

Proposal: The EARFCN should be indicated in the ‘Last Visited Cell List’ IE. 
2.1 Proposal for Required Information on Last Visited Cell
3
Summary

In this contribution, a proposal is made to include the EARFCN in the UE history IE.
RAN2 are kindly requested to consider this proposal for the ‘Last Visited Cell List’ IE in the RRM container. 

A proposal for the ASN.1 including the EARFCN is provided below.
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UE-HistoryInformation
The UE-HistoryInformation IE contains information about the cells which UE has  visited before handover is performed
UE-HistoryInformation information element
-- ASN1START

UE-HistoryInformation ::=
SEQUENCE (SIZE (1..maxVistedCells)) OF SEQUENCE {


lastVistedCellID



CellIdentity,


cellType





ENUMERATED
{ pico, micro, macro },


timeUE-StayedInCell



INTEGER (0),




-- type and value range FFS
    EARFCN                          INTEGER(0..1023)

...

}

-- ASN1STOP
	UE-HistoryInformation field descriptions

	lastVisitedCellID
Cell Identity

	cellType
The type of the cells where UE recently visited before the handover

	timeUE-StayedInCell
The duration while the UE stayed in the cell in second. 

	EARFCN

This identifies the frequency layer which UE visited. 
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