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1. Introduction
In the last RAN2 meeting, the issue of providing mobility information upon IDLE to Connected was discussed. After discussion, the following agreements were reached and some FFSs are left [1].

	Agreements
1a
The UE reports an indicator of availability of visited cell history

1b
The UE reports the mobility state estimated by MSE if MSE was configured

2
The network may retrieve the visited cell history upon receiving the indication (1a)

3
The visited cell history comprises cells visited while the UE was IDLE

FFS whether the visited cell history comprises cells visited while the UE was CONNECTED

4
The visited cell history comprises time of stay and physical cell IDs of the visited cells 

FFS what the granularity of the time information is

FFS how many cells the history information should cover and whether the NW can request the number it would like to be reported. 


In this contribution, we would like to discuss the remaining questions and propose the corresponding answers to complete the mechanism of providing mobility information upon IDLE to Connection.
2. Discussion
In the first part, we discuss the format of the visited cell history in the UE side. The definition of the time spent on a visited cell shall be confirmed and the granularity of the time information shall be decided as well. The second part is related to the signalling overhead. Report too many cells and the related time information recorded in the visited cell history may not significantly improve the accuracy of mobility state estimation by NW, but would increase the signalling overhead without doubt. We shall limit the maximum number of cells to be reported from a UE in the corresponding message, and the NW shall be able to request the number of cells it needed according to different conditions.
2.1 Format of Visited Cell History
In a visited cell history, the UE records the latest visited cell IDs and the corresponding stayed time of each cell. There are two questions to answer. The first one is whether the UE also records the visited cell when it is Connected. The choice will also influence the definition of the time spend on a cell. The second question is what the granularity of the time information is.
For the first question, our suggestion is to let UE record the visited cells and the time information no matter it is in IDLE mode or in Connected mode. If a UE only records the visited cells when it is in IDLE mode, it would have to empty the visited cell history when it transits to Connected mode to keep the continuity of time line. This may result in only few visited cells could be reported next time. It could be even worse for some UEs. For example, a UE with background traffic or IM traffic may frequently transit between IDLE mode and Connected mode. Moreover, when a UE sends PPI for power saving, NW might configure it with shorter RRC inactivity timer and result in more transitions. Therefore, we propose that the UE shall record the visited cell and the time information in both IDLE mode and Connected mode to assure the sufficient information in the visited cell history.
Proposal 1: The UE shall record the visited cell and the time information in both IDLE mode and Connected mode.
For the second question, our suggestion is that the time information for each cell in the visited cell history shall be from 0s to 4095s. There is already a defined “UE history information” IE [2] which is exchanged during handover preparation over both S1 and X2. The “UE history information” IE contains information about cells that a UE has been served by in active state prior to the target cell. There are at most 16 cells in the list of the “UE history information” IE. For each cell in the list, the information of global cell ID, cell type, and time UE stayed in this cell are recorded. We suggest reusing the same granularity of the time information (i.e., 0s to 4095s) in the visited cell history. The benefit is that the target eNB could receive more information from source eNB to estimate UE’s mobility state. For example, upon IDLE to Connected, the UE may report n latest visited cells and the time information as the mobility information for the serving eNB. During the handover preparation, the serving (source) eNB could directly put the mobility information in the “UE history information” IE such that there are n+1 cells in the list of the “UE history information” IE, not 1 cell only. This is beneficial for the target eNB to set the proper configurations for the UE. Accordingly, the time information for each cell in the visited cell history shall be from 0s to 4095s to match the time information used in the “UE history information” IE.
Proposal 2: The time information for each cell in the visited cell history shall be from 0s to 4095s.
2.2 Messages for Request and Report
Report too many cells and the related time information recorded in the visited cell history may not significantly improve the accuracy of mobility state estimation by NW, but would increase the signalling overhead without doubt. First, we suggest that the UE shall report at most 16 latest visited cells. As we mentioned above, there are at most 16 cells in the list of the “UE history information” IE. This implies that only the information of the latest 16 cells can be used to fit in the list of the “UE history information” IE. Even if a UE is capable of providing more visited cells, the earlier visited cells would have to be discarded anyway during the handover preparation.
Proposal 3: The message for transmitting the visited cell history shall contain at most 16 cells.
A UE shall always record sufficient mobility information for the worst case, i.e., NW needs the information of all the 16 visited cells to improve the accuracy of mobility state estimation. However, in different deployment scenarios and traffic load, NW should be able to request UE the maximum number of cells to be reported.

Proposal 4: The NW shall be able to request UE the maximum number of cells to be reported in the message for transmitting the visited cell history.
3. Conclusions
The proposals are provided in the following:
Proposal 1: The UE shall record the visited cell and the time information in both IDLE mode and Connected mode.
Proposal 2: The time information for each cell in the visited cell history shall be from 0s to 4095s.

Proposal 3: The message for transmitting the visited cell history shall contain at most 16 cells.
Proposal 4: The NW shall be able to request UE the maximum number of cells to be reported in the message for transmitting the visited cell history.
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