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1. Introduction
In the RAN2#82 meeting, it was agreed that the UE shall provide mobility information to the network at RRC connection setup [1]. Subsequently, in the RAN2#83 meeting, more details about the mobility information were discussed [2][3]. As a result, the conclusion is that we should discuss how the information can be transferred and how accurate information is required for different use cases. To further discuss the issue of providing mobility information upon IDLE to Connected, we would like to introduce a potential mechanism of providing mobility information and to solve the pending questions.
2. Discussion
In this contribution, we discuss what kind of mobility information should be reported and how to perform the corresponding mechanism.
2.1 Mobility Information to be Reported
In the current specification, Mobility State Estimation (MSE) is used to reflect the UE speed in IDLE mode for cell reselection. The MSE is to calculate the number of cell changes during a time interval. By considering the given detection criteria, a UE could be in normal, medium, or high mobility. Therefore, it would be simple to adopt existing MSE to provide the mobility information during transition from IDLE state to RRC connected state, and the size of mobility state can be limited to 1 or 2 bits. However, MSE is a low cost method and is very coarse with large estimation variance. Especially in HetNet environment, due to the different cell size (of macro, pico, or femto cells), MSE could easily make the wrong prediction. For example, as shown in Figure 1, if an IDLE UE crossed several pico cells within a short period, the UE could be regarded as a UE in high mobility when connected, which is actually wrong for this case.
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Figure 1
MSE in HetNet environment.
The major problem is that a UE does not know the deployment of cells or other related knowledge (e.g., cell size) to perform MSE. Therefore, due to the unreliability of current MSE in HetNet environment, a UE shall also provide the raw history record, i.e., history information, as the complement of mobility state for the eNB if necessary. The history information could include the visited cell ID and the corresponding stayed time. The history information could be then utilized for MSE enhancements. This history information is much similar to the “UE history information” IE which is exchanged during handover preparation over both S1 and X2. The difference is that this history information is maintained by UE itself and the information about the latest n visited cells (in both RRC connected and IDLE states) are recorded. The major concern is that history information could be a large amount of data [1]. That is, the history information may consist of a list of 16 cell IDs and time spent in each cell [3]. However, we could represent the stayed time by using pre-defined levels. Moreover, it depends on the network to decide the number of cells to be reported (one or more). In these ways, the size of history information to be reported from UE could be significantly reduced.
Proposal 1: The mobility state and the history information shall be both considered as mobility information.
2.2 Procedure of the Mechanism
For the mechanism of providing mobility information upon IDLE to connected, another question is that should the UE and the NW indicate the support of this mechanism. According to the email discussion of eDDA SI [4], the majority prefer not to have configurability since the history information indication, the mobility state indication, or the mobility state itself could be limited to 1 or 2 bits, and extra control signaling is unnecessary. Accordingly, we introduce a potential mechanism of providing mobility information that using mobility state and also the history information. As shown in Figure 2, each capable UE needs to report its mobility state autonomously during transition from IDLE to RRC connected state. No configuration is needed in this step. Since the UE also records the history information and the mobility state implicitly indicates that the UE has the history information, the eNB may request the UE to provide the history information after receiving the mobility state if necessary. (e.g., the eNB recognizes that it is in a heterogeneous network and may receive wrong mobility state from a UE). In Figure 2, the message of history information request could be a new RRC message or combined in the UEInformationRequest message [3] to indicate the number of cells to be reported. After receiving the history information request from eNB, the UE would send the history information according to the request. The history information could be transmitted by using a new RRC message or combined in the UEInformationResponse message [3].
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Figure 2
Procedure of sending mobility assistance information.
Proposal 2: The UE supporting mobility information reporting shall report the mobility state autonomously upon IDLE to Connected without NW control.
Proposal 3: The eNB may request the UE to provide the history information after receiving the mobility state.
3. Conclusions
To provide the mobility information upon IDLE to connected, we suggest that both MSE information and history information should be considered. In homogeneous networks, the mobility state would be sufficient. However, in heterogeneous networks, it is up to the eNB whether to request for the history information. The corresponding proposals are provided in the following:
Proposal 1: The mobility state and the history information shall be both considered as mobility information.
Proposal 2: The UE supporting mobility information reporting shall report the mobility state autonomously upon IDLE to Connected without NW control.
Proposal 3: The eNB may request the UE to provide the history information after receiving the mobility state.
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