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1
Introduction
In the last RAN2 meeting, it was agreed to provide the mobility information to the network during the transition from RRC_Idle to RRC_Connected state. Email discussion [78#44] discusses the detail of mobility information indication procedure. However, what information is most useful to the network in configuring radio resources for the UE with background traffic running is still to be identified. In this contribution, we present our views on what information should be provided to the network upon the RRC connection establishment.
2
Discussion 

UE mobility information is to be used for configuring radio parameters for the UE such a way to achieve better UE power saving. For example, if the UE is moving fast and having only background traffic, the network may configure a short dormancy timer which results in releasing the RRC connection in a short time. This saves mobility related signalling and also the UE’s power consumption. On the other hand, if the UE is moving slow or stationary and running background traffic, the UE could be configured with long DRX and long dormancy timer. However, if the UE is moving slow but close to an edge of a cell, which results in cell crossing (ping-pong), even the slow moving UE will creates high mobility signalling load due to HO if the UE is kept in RRC_Connected state. If an active application such as VOIP call, video call is running in the UE, regardless of the UE mobility state, the UE should be configured with short DRX or continues reception state. Therefore, not only the UE mobility information but also the traffic information is considered in the radio resource configuration. 
In the current specification, the user mobility profile is derived based on Mobility State Estimate (MSE)..MSE is defined based on the number of cell crossing for a period of time by the UE. However this does not provide adequate speed information to be used for radio configuration due the following reasons. One reason is the cell type or cell information is not considered in MSE. The UE may be crossing small cells at one time and large cells in another time. The number of cell crossing reflects the number of potential mobility procedures. However this doesn’t provide an accurate UE speed. For example, if MSE indicates high due to the large number of small cell crossing and the UE is establishing a RRC connection in a large cell, the releasing of the RRC connection based on MSE may not be appropriate as the UE may stay in the cell for long time. 
Secondly, if the UE is moving between two cells (cell broader case), this mobility behaviour doesn’t reflect in the calculated MSE. Note that the UE does not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection. Even a slow moving UE at the cell broader may moves between the two cells resulting in handover. If the network has released the connection for such a UE, signaling load can be reduced and this result in better UE power saving.
Thirdly, according to the current specification, MSE is calculated while the UE is in idle mode. How to take into account idle to connected and connected to idle transmissions is not specified. Considering there is no specification requirement, the cell crossing information (HO) during RRC connected may be discarded when entering idle state in some UE implementation. The information used for radio configuration should be reliable. Therefore, if MSE to be used, MSE should be enhanced to take into account the total cell crossing during the configured time duration. 
Radio configuration based on inaccurate speed information or un-reliable information results in inefficient resource usage, increase signalling overhead and unnecessary UE power consumption. In conclusion, MSE as currently specified does not provide sufficient and reliable information to be used for radio resource configuration.
Proposal 1: RAN2 is requested to discuss whether MSE as currently specified provides sufficient and reliable information to be used for radio configuration. 

According to the current LTE standard, the network performs traffic trace for the RRC connected UEs. Also the network may use a dormancy timer at the eNB to monitor the activity/inactivity of the user plane traffic for the RRC connected UE. The dormancy timer setting at the network is implementation dependent and different eNB vendors may use different timer values. At the handover preparation, the source eNB signals the target eNB the following information to assist the target eNB with optimal radio resource configuration and radio management. The radio resource configuration used in the source cell is communicated to the target eNB. In addition, duration while UE has not received or transmitted any user data (ue-InactiveTime) is also communicated to the target cell. This is primarily used to estimate when to release the RRC connection if the UE has been in dormancy for a long period. More over, the UE history information, the UE’s last visited cell and the time UE stayed in the visited cell are also propagated to the target eNB during handover. This information can be used by the target eNB of estimating the UE mobility profile, which may provide useful information to identify and prevent HO ping-pong.  

The mobility information provided at the connection establishment provides information required for efficient radio configuration. The information transmission from source eNB to target eNB for RRC connected UEs serves a similar purpose. In order to provide sufficient information for radio configuration, the currently specified MSE needs to be enhanced. What information important is the UE mobility behaviour immediately prior to the RRC connection establishment. If the UE is moving between two cells, even though the UE is moving slow, the information is required by the network to avoid unnecessary mobility signalling for a UEs with background application running. Similar to the information transmission to the target cell for connected UEs, the cell information of the last “n” visited cells could be provided to the network. Thus the network is aware if a UE is moving between two cells and derive a real estimate of the UE mobility pattern. The cell information of the last “n” visited cells also provides the cell IDs of the visited cells, therefore, the network is aware of the visited cell sizes.  
Proposal 2: If MSE to be used for mobility assistance information in DDA, MSE should further be enhanced with additional parameter such a way to derive a real estimate of the UE mobility pattern at the RRC connection establishment.   

Only usefulness of idle mode mobility information at the network is for the immediate configuration of radio resource upon the connection establishment. If the connection is established due to the traffic with low latency requirement or high volume of frequent traffic, the network may either not configure DRX immediately after the connection or configure short DRX to satisfy the QoS requirement of the currently active bearers. On the other hand, if the UE connection is established due to the traffic from application with high tolerable latency requirements and expected traffic is low volume and infrequent, the appropriate DRX configuration would be to configure long DRX immediately upon the bearer setup. Otherwise, for the slow moving or stationary UE, the network may configure long DRX. The radio configuration decision is made based on the traffic profile and the UE mobility information, thus the idle mode mobility information is no or little use to the decision made by the network before the bearer QoS and UE capability is known at the network. Moreover in some traffic scenarios, the mobility information may not be useful in radio configuration. 
Therefore, retrieval of mobility information could be performed by the network as per need basis, thus preventing un-necessary information signalling. The UE is required to store the mobility information and provide the mobility information when requested by the network. A dedicated RRC signalling is proposed for the request of mobility information. 
Proposal 3: The UE is required to store the mobility information and provide the information when requested by the network. Dedicated RRC signalling is proposed for request of mobility information. 
The network should only request the mobility assistance information from the UEs who support the feature. The UE capability with regards to the support of the feature should be indicated in the UE capability container. As the request can only be performed upon the reception of the UE capability, we think RRCConnectionSetup and RRCConectionSetupComplete can not be used for the mobility information request and transmission respectively. If dedicated RRC signalling is to be used to request the mobility information (as per proposal 3), new messages are required for mobility assistance information request and the information transmission. A common message for rel-11 features (including power preference indication) could be considered.
Proposal 4: new message IEs are required for mobility assistance information request and transmission. 

3
Conclusion

This paper discusses what mobility information is useful for the configuration of radio resources upon the establishment of RRC connection. The following proposals are made:

Proposal 1: RAN2 is requested to discuss whether MSE as currently specified provides sufficient and reliable information to be used for radio configuration. 

Proposal 2: if MSE to be used for mobility assistance information in DDA, MSE should further be enhanced with additional parameter such a way to derive a real estimate of the UE mobility pattern at the RRC connection establishment.   

Proposal 3: the UE is required to store the mobility information and provide the information when requested by the network. Dedicated RRC signalling is proposed for request of mobility information. 

Proposal 4: new message IEs are required for mobility assistance information request and transmission. 

