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1 Introduction

In RAN2 98 meeting, RAN2 agreed that the RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release) as below:

Agreements:

1
The RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release).

2
The RRC state transition from CONNECTED to INACTIVE follows one step procedure 

3
As a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases

4
As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE.
In this document, we discuss implicit state transition procedures from CONNECTED to INACTIVE. 
2 Discussion 
Usually, the network will configure the UE to enter INACTIVE state after the UE has no data transmission for a period of time. Instead of instructing the UE to enter INACTIVE state with an RRC message after some data transmission inactivity, the network could pre-configure the parameters to be used in INACTIVE state, and based on some criteria directly evaluated by the UE (for example inactivity timer), the UE could enter INACTVE state and apply the pre-configured parameters as shown in the figure below. To support the implicit state transition, the network should pre-configure the parameters (for example UE Context ID, RAN notification area, etc) for INACTIE state to UE before the UE enter INACTIVE state.
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Figure 1 RRC Re-Activation procedure in NR
This would avoid that the UE which has been in power saving operation has to receive and RRC message and transmit HARQ and ARQ ACK just for the purpose of moving to the INACTIVE state.
Proposal 1: Support implicit state transition from CONNECTED to INACTIVE state 

Proposal 2: The network should pre-configure the INACTIVE parameters (for example UE Context ID, RAN notification area, etc) for INACTIE state to UE before the UE enter INACTIVE state. 
With respect to the criteria for implicit state transition, there has some options listed as below:

Option1: configured Inactivity Timer for implicit state transition

The straightforward way is to have a configured Inactivity Timer for implicit state transition. The network could determine the timer according to the traffic character of the UE and configure the timer to UE if it allow the UE to perform implicit state transition. Similar as DRX, the UE would restart the Inactivity Timer each time when it is scheduled. And upon the timer expires, the UE enter INACTIVE state implicitly. In this option the specification efforts to configure and maintain the timer are needed.
Option2: reuse the Time alignment timer

In LTE, if the Time alignment timer for PCell expires, the UE would release the dedicate uplink resources (CSI feedback resources and SR/SRS resources) and enter so called non-synchronized state. In non-synchronized state the UE is required to perform RACH for uplink transmission. In NR, it worth to discuss whether we need non-synchronized state in NR given that RRC INACTIVE has been agreed to be supported. One possibility is to let UE enter INACTIVE state directly if Time alignment timer expires. In such case the UE non-synchronized state would not be supported in RRC CONNECTED state.
Proposal 3: Discuss the possibility of introduction of new inactive timer or reuse of Time alignment timer for implicit state transition.

3 Conclusion
In this contribution, we discussed possibility of implicit state transition from CONNECTED to INACTIVE, and propose:
Proposal 1: Support implicit state transition from CONNECTED to INACTIVE state 

Proposal 2: The network should pre-configure the INACTIVE parameters (for example UE Context ID, RAN notification area, etc) for INACTIE state to UE before the UE enter INACTIVE state. 

Proposal 3: Discuss the possibility of introduction of new inactive timer or reuse of Time alignment timer for implicit state transition.
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