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1. Introduction
In 3GPP RAN2 #85 meeting, RAN2 decided that UE stores the history of cells selected/reselected and reports it to eNB after the UE enters the connected mode which is used to allow network to estimate the UE mobility. This document discusses the necessity and solution of exchange of the UE history information among eNBs. 
2. Discussion
According to TS36.304, it describes the mobility states of a UE in IDLE mode. Besides Normal-mobility state a High-mobility and a Medium-mobility state are applicable if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell. 
State detection criteria:

Medium-mobility state criteria:

· If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H
High-mobility state criteria:

· If number of cell reselections during time period TCRmax exceeds NCR_H
The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.

State transitions:

The UE shall:

-
if the criteria for High-mobility state is detected:

-
enter High-mobility state.

-
else if the criteria for Medium-mobility state is detected:

-
enter Medium-mobility state.

-
else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:

-
enter Normal-mobility state.

While in CONNECTED mode, according to TS36.331, it said that:
The UE shall adjust the value of the following parameter configured by the E-UTRAN depending on the UE speed: timeToTrigger. The UE shall apply 3 different levels, which are selected as follows:

The UE shall:

1>
perform mobility state detection using the mobility state detection as specified in TS 36.304 with the following modifications:

2>
counting handovers instead of cell reselections;
2>
applying the parameter applicable for RRC_CONNECTED as included in speedDependentParameters within VarMeasurementConfiguration;

From the above description, we can see that UE has three mobility states: High-mobility state, Medium-mobility state, Normal-mobility state. 
However, how the network side could identify the mobility states of UEs is not clear. According to the agreed CR[1] R2-141018  in RAN2#85, UE will store the most recent 16 visited E-UTRA cells in RRC_IDLE or RRC_CONNECTED, including cells from other PLMN (in normal or emergency camped) and the duration in each cell.  Time spent outside E-UTRA (in other RAT or Out of service) is also recorded.  The stored cell history can be retrieved by the network. The mobility states of UE play an important role in choosing proper target handover cell for UE in connected mode, especially in hetnet scenario. For example, if the current mobility state of the UE is High-mobility state, it is will be better to choose macro cell as the handover target cell rather than micro cell, which is benefit to keep the ongoing service continuously and improve customer satisfaction.
Oberservation1: The eNB can retrieve the UE history information( includes the most recent 16 visited E-UTRA cells in RRC_IDLE or RRC_CONNECTED) to decide the mobility state of the UE more precisely.
According to current TS 36.413 and TS 36.423, the UE history information contains information about cells that a UE has been served by in active state prior to the target cell. 
Because the source eNB of  handover can get the UE history information from UE report in order to decide the mobility state of the UE, and the target eNB needs to take the the mobility state of the UE into account to decide the target cell for the following next handover. It sounds reasonable that the mobility state of the UE related information shall be retrieved by the target eNB during handover.
There are two solutions that target eNB can get the information to identify the mobility state of the UE via backhaul.
1) Expand UE history information which includes the most recent 16 visited E-UTRA cells in RRC_IDLE or RRC_CONNECTED
This solution needs expand the definition of UE history information in TS 36.413 and TS 36.423, which shall include the recent visited cells in RRC_IDLE.
The simplest way is reusing the principle of recording the recent visited cells in active state, which says that the most recent information is added to the top of this list. The maximum length of the list is 16.
The difference between cells in active state and cells in idle state can be based on the HO cause value, e.g., some special value can be used to indicate cells in idle state, 1111 or 0000.
The eNB could make use of the UE History Information which was got from the handover request, together with the UE stay information in the recent visited cells in idle/active state, e.g. the time UE camped/stayed in the visited cell, to determine the mobility state of the UE just like what eNB do when retrieve the the stored cell history from UE report. 
However, there has the issue that UE will not report the visited cell list(without cell related information, e.g., ECGI) for other RATs except LTE, only the time UE stayed in other RATs is reported, it is quite different with current UE history information over S1/X2 interfaces, which means the current defined  UE history information IE in TS36.413/423 can ‘t be extended simply. Furthermore, we need to consider about whether the history information reported by UE shall be transferred only for the first HO or for every subsequent HO.

On the other hand, because the source eNB has already identify the mobility state of the UE before handover, and there will no more record information of visited cells in idle state will be added during S1/X2 handover. It seems redundant to repeat the UE history information got from the air interface. Furthermore, the purpose of introducing UE reporting the UE history information is for that the network is possible to estimate UE mobility when the UE establishes an RRC connection and to set an optimum parameters for handover measurements.
Therefore, the following solution 2) seems better than solution 1).
2) Transfer the indication of the mobility state of the UE to the target eNB during handover
A new indication of the mobility state of the UE needs to be added in UE History Information from the source eNB to the target eNB during S2/X2 handover.
The benefit of this solution is that only two bits need to be transferred, e.g., UE has three mobility states: High-mobility state, Medium-mobility state, Normal-mobility state. Furthermore, there is no compatible issue compared with solution 1).
The target eNB can further evaluate the mobility state of the UE based on the current UE history information and the above new indication. While the current UE history information still can be used for ping-pang problem detection and other RRM purpose in active mode.
Proposal: The eNB may transfer the indication of the mobility state of the UE to the target eNB during S1/X2 handover.
3. Conclusion and Proposal
It is proposed to agree on the relative proposal and the corresponding CRs[2][3][4].
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