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Discussion
1. Introduction
In the last meeting, the Study Item on New Radio Access Technology to develop requirements and specifications for new radio (NR) systems was initiated. Before the detailed discussion about the potential NR issues to be studied in RAN3, it is required to check the initial ideas and principles for the UE operational mode. In this contribution, we focus on the issues for mobility assumption for UE operational mode and then provide our view on it.
2. Discussion
In LTE, the UE is in the ECM-CONNECTED or ECM-IDLE state whether the signalling connectivity between the UE and the EPC is existed or not. In the ECM-CONNECTED state, it is possible for the UE to exchange the data with the network. When there is no traffic between the UE and network, state transition to the ECM-IDLE state is occurred to reduce the usage of the network resource for the UE and minimize the UE battery consumption. 
In the NR systems, the SA2 is currently discussing about how to define the CN state and the transition mechanism between the states [1]. The SA2 basically thinks that in the NR systems there exist the ECM-IDLE and the ECM-CONNECTED state between the UE and the NR core. Different to the LTE, however, there is an opinion to exclude the ECM-IDLE state to disconnect the UE to the network. This means that from the NR core perspective, the UE is always connected after it is attached to the network. Since the frequent state transition between the UE and the NR CN causes the extremely large number of associated connection establishments, it is possible to reduce the signaling overhead by maintaining the ECM-CONNECTED state even though there is no traffic.
However, if the ECM-IDLE state is excluded in the NR system, there may be some problems. 
Firstly, the NR RAN needs to perform some functions (i.e. area tracking, paging, and UP buffering) instead of the NR CN. For example, in the NR system, if the UE is always in the ECM-CONNECTED state, the DL data may be immediately sent to the NR RAN, and then the paging functionality may be triggered by the NR RAN. In this scenario, the NR RAN needs to trigger the paging of the UE over Uu interface in itself as well as all the eNBs which are connected to it via X2 interface, thus causing a signaling overhead over X2 interface. To deliver the received DL data to the UE, the NR RAN should buffer it until the UE is paged successfully. Also, if there is no paging response from the UE, the NR RAN should deliver the received DL data to the other RAN in which the UE is located. It may also cause a network burden to buffer the received data at the NR RAN.
Secondly, for the consumption of the network energy point of view, it may be inefficient to always maintain the connection between the UE and the NR CN. State transition to the ECM-IDLE state enables to prevent from spending the network energy on the signaling processing in the NR CN.

In order to overcome these problems, the ECM-IDLE state may still be the good solution as in the Suspend/Resume procedure for NB-IoT in Rel-13. The UP solution for NB-IoT is introduced to keep the UE context when the UE enters into the idle state. Therefore, it is possible to reduce the signaling overhead to newly establish the S1 connection of the UE whenever the UE transits from the idle to the connected state. 
With the observations above, the following proposal is suggested to RAN3.
Proposal 1: The ECM-IDLE state should considerably be kept in the UE operational mode.
3. Conclusion
In this contribution, we focused on the issues for mobility assumption for UE operational mode and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal 1: The ECM-IDLE state should considerably be kept in the UE operational mode.
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