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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.

There has the possibility of state mismatch due to implicit state transition due to HARQ ACK/NAK misdetection. Basically this would result the two scenarios below:
a) The network enters RRC_INACTIVE while the UE is still in CONNECTED mode.
In such case the UE would also enter RRC_INACTVE after the inactive timer expiries since the network will not schedule the UE in such case. If the UE trigger RACH before enter RRC_INACTIVE, the network could identify the UE by C-RNTI in msg3 and move back to RRC_CONNECTED mode without specification impacts, this is based on the assumption that the network will not reuse the C-RNTI for other UE in a short time after the UE enter INACTVE mode, and we think it is easy in implementation.

b) The UE enters RRC_INACTIVE while the network is still in CONNECTED mode.
In such case the network would also enter RRC_INACTVE after the inactive timer, since the UE will not transmit the data in such case. It would be possible for the network to detect that the UE has enter into RRC_INACTVE based on uplink detection, for example, periodical SRS detection, and HARQ NACK/DTX detection. There is a special case where the RLF happens to the UE and the network may assume the UE enter RRC_INACTIVE based on uplink signal detection. In such it would be no harm, since the UE anyway would trigger re-establishment and the network could sync to UE based on re-establishment procedure.

As a summary, state mismatch due to implicit state transmission would not be a big problem, the current mechanism is robust enough for the UE and network to re-sync in all cases. It would be not obstacle for introduction of timer based state transition.
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. 
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. 
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