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Introduction
During RAN2 AH on NR in Jan. 2017, RAN2 made the following agreements for state transitions:

Agreements

1: NR RRC state machine has a direct transition between RRC_IDLE and RRC_CONNECTED states.

2: NR RRC state machine has a direction transition between RRC_INACTIVE and RRC_CONNECTED states.

3: RRC state transition from IDLE to CONNECTED follows the three-step handshake procedure (e.g. request, setup, complete).

4: The RRC state transition from CONNECTED to IDLE uses (at least) a release procedure.

5: RRC state transition from CONNECTED to INACTIVE uses (at least) an 'inactivation' procedure.

6: The RRC state transition from INACTIVE to CONNECTED using an RRC procedure 

FFS Whether the RRC state transition from INACTIVE to CONNECTED can follow three step, two-step and one-step procedure.

7: The RRC state transition from INACTIVE to IDLE is supported 

FFS For what cases this transition is supported (e.g. reject from network, other failure cases, other cases, etc).

In this document, we discuss some remaining issues on state transition procedures. 
Discussion
Like in LTE, we assume that when UE enters RRC_CONNECTED from RRC_IDLE, UE would perform RRC Connection Establishment, SMC, and RRC Connection Reconfiguration. It is currently understood that UE in RRC_IDLE cannot directly enter RRC_INACTIVE. Thus, it is assumed that when UE makes RRC Connection Establishment, UE may enter RRC_INACTIVE after SMC and RRC Connection Reconfiguration as shown in Figure 1. By using those procedures, gNB may activate AS security and configure radio bearers not only data transmission in RRC_CONNECTED but also data transmission in RRC_INACTIVE. 
Proposal 1: As soon as UE makes state transition from RRC_IDLE to RRC_CONNECTED, UE performs SMC and RRC Connection Reconfiguration.
In NR, it seems understood that RRC_IDLE is considered as a temporary state, so that UE seems normally connected to the network. That is, UE would be normally either in RRC_INACTIVE or RRC_CONNECTED, regardless of whether there is data or signalling to be transmitted/received. Hence, as soon as UE enters RRC_CONNECTED from RRC_IDLE, gNB may move UE to RRC_INACTIVE right after SMC and RRC Connection Reconfiguration.
Observation 1: As soon as UE enters RRC_CONNECTED from RRC_IDLE, gNB may move UE to RRC_INACTIVE right after SMC and RRC Connection Reconfiguration.
If it is the case, gNB should be able to move UE from RRC_CONNECTED to RRC_INACTIVE by using a RRC Connection Reconfiguration message, in order to avoid additional procedure which moves UE to RRC_INACTIVE. The RRC Connection Reconfiguration message could be also used to configure parameters which UE may use while in RRC_INACTIVE. 
Note that the RRC Connection Reconfiguration is a two-step procedure, i.e. RRC Connection Reconfiguration message and RRC Connection Reconfiguration Complete message. This two-step procedure would also reduce possibility of potential state mismatch between UE and gNB.
Accordingly, we propose to use RRC Connection Reconfiguration procedure for state transition from RRC_CONNECTED to RRC_INACTIVE as shown Figure 1.

Proposal 2: Two-step RRC Connection Reconfiguration procedure is used to move UE from RRC_CONNECTED to RRC_INACTIVE.
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Figure 1: Entering RRC_CONNECTED and State Transition from RRC_CONNECTED to RRC_INACTIVE

It is FFS whether the RRC state transition from INACTIVE to CONNECTED can follow three step, two-step and one-step procedure. In our view, one-step procedure seems not sufficient for state transition from INACTIVE to CONNECTED because this procedure should support at least the case where UE updates a new RAN based area and the case where UE requests state transition to RRC_CONNECTED e.g. for data transmission in RRC_CONNECTED. 
For example, when UE in RRC_INACTIVE enters a new RAN based area, it seems likely that UE informs a new gNB about RAN based area update and then the gNB should confirm this area update. When UE in RRC_INACTIVE has uplink data to be transmitted in RRC_CONNECTED, it seems likely that UE requests state transition to gNB and then gNB directs UE to RRC_CONNECTED. In those examples, at least two steps seem necessary for state transition from INACTIVE to CONNECTED.
Proposal 3: One-step procedure is not considered for state transition from RRC_INACTIVE to RRC_CONNECTED.
RRC_INACTIVE is generally considered as a power-efficient state. There may be a case that UE in RRC_INACTIVE makes state transition to RRC_CONNECTED and then immediately start data transmission in RRC_CONNECTED. From delay perspective, it seems clear that two-step procedure is better than three-step procedure. Hence, if there is no critical problem with two-step procedure, it is preferred to use two-step procedure for state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 4: Two-step procedure is used for state transition from RRC_INACTIVE to RRC_CONNECTED.
It was agreed that the RRC state transition from INACTIVE to IDLE is supported. It is FFS for what cases this transition is supported (e.g. reject from network, other failure cases, other cases, etc). In our view, state transition from INACTIVE to IDLE needs to be supported at least when the network is overloaded.
For example, when UE enters a new RAN based area, UE will request an area update. However, when a new gNB experiences resource overload, the gNB may reject this area update, so that UE leaves RRC_INACTIVE and enters RRC_IDLE. Furthermore, gNB could move one or more UEs in RRC_INACTIVE to RRC_IDLE due to network overload. 
Proposal 5: State transition from INACTIVE to IDLE should be supported at least when the network wants to move one or more UEs in RRC_INACTIVE to RRC_IDLE due to network overload.
Conclusion

In conclusion, we propose the followings for state transitions in New RAT:
Proposal 1: As soon as UE makes state transition from RRC_IDLE to RRC_CONNECTED, UE performs SMC and RRC Connection Reconfiguration.

Observation 1: As soon as UE enters RRC_CONNECTED from RRC_IDLE, gNB may move UE to RRC_INACTIVE right after SMC and RRC Connection Reconfiguration.
Proposal 2: Two-step RRC Connection Reconfiguration procedure is used to move UE from RRC_CONNECTED to RRC_INACTIVE.

Proposal 3: One-step procedure is not considered for state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 4: Two-step procedure is used for state transition from RRC_INACTIVE to RRC_CONNECTED.
Proposal 5: State transition from INACTIVE to IDLE should be supported at least when the network wants to move one or more UEs in RRC_INACTIVE to RRC_IDLE due to network overload.
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