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1 Introduction
In NR study phase, three states are defined as RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE, and an overview of UE state machine and state transitions are captured in [1]. 
This document further discusses detailed state transition procedures among these three states. We also describe and justify our preference on the number of steps for each RRC procedure and the corresponding RRC messages.
2 Principle
In LTE system, the number of features had gradually increased after each release and new RRC messages had been defined correspondingly. Finally, the genres of RRC message became various and complicated. Although RRC messages in LTE can be used as a starting point for NR design, in order to make NR design concise and reduce the effort of defining RRC procedures, it is preferred to reduce the number of RRC procedures, through e.g. combining some legacy RRC messages in LTE used for similar purposes. Therefore, we propose to apply the following principle for designing RRC procedures in NR.
Proposal 1: To minimize the genre of RRC messages as much as possible and to use one same RRC message for similar purposes.
3 State transition procedures

According to the description in [1], UE state machine and state transitions in NR are described as in figure 1. 
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Figure 1:
UE state machine and state transitions in NR

RRC_ IDLE to RRC_ CONNECTED 

For RRC_IDLE to RRC_CONNECTED transitions, as in LTE, the "connection setup" procedure (e.g. request, setup, complete) will be applied (figure 2). If the RRC connection cannot be setup for some reasons, the RRCConnectionReject message is used (figure 3).
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Figure 2: RRC_ IDLE to RRC_ CONNECTED, successful
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Figure 3: RRC_ IDLE to RRC_ CONNECTED, network reject

RRC_CONNECTED to RRC_IDLE 

For network-initiated RRC_CONNECTED to RRC_IDLE transitions, as in LTE, the "connection release" procedure will be applied (figure 4). On the transitions, gNBs shall delete stored state information about the corresponding UE.
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Figure 4: RRC_CONNECTED to RRC_IDLE, successful

Besides, UE could autonomously initiate the RRC_CONNECTED to RRC_IDLE transition procedure when upper layers request the release of the RRC connection. 

RRC_INACTIVE to RRC_CONNECTED
The UE should initiate the transition procedure when upper layers request establishment of an RRC connection while the UE is in RRC_INACTIVE, due to, for example, the following reasons:
· Paging received for DL data
· UL data transmission required
To simplify UE behavior, we prefer UE to use the same message for initiating state transition to RRC_CONNECTED no matter from RRC_INACTIVE or in RRC_IDLE. 

According to the characteristic of RRC_INACTIVE, i.e. the UE AS context is stored in anchor gNB [1], gNB could rapidly activate the RRC connection for the UE with the UE context it stored or fetched from UE’s anchor gNB through RRCConnectionActivation message (figure 5). 
Similarly, if the RRC connection cannot be activated for some reasons, it also prefers to use the RRCConnectionReject message. However, it is FFS whether UE will go back to RRC_INACTIVE or directly enter RRC_IDLE upon receiving an RRCConnectionReject message (figure 6).
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Figure 5: RRC_INACTIVE to RRC_ CONNECTED, successful
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Figure 6: RRC_INACTIVE to RRC_ CONNECTED, network reject

RRC_CONNECTED to RRC_INACTIVE

Network could trigger the RRC_CONNECTED to RRC_INACTIVE transition on account of e.g. offload or UE power saving through RRC connection inactivation procedure (figure 7). 
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Figure 7: RRC_CONNECTED to RRC_INACTIVE, successful

Besides, UE could initiate the RRC_CONNECTED to RRC_ INACTIVE transition procedure based on a timer or other criteria that is preconfigured by gNB. 
RRC_INACTIVE to RRC_IDLE

Taking into account some network error cases, e.g., UE AS context is lost or unable to be fetched, the RRC state transition from INACTIVE to IDLE is supported. No matter which case happens, the simplest way for both the UE and network is to release RRC connection and enter ignorant RRC_IDLE state. Therefore, RRC connection release procedure as used to move UE to RRC_IDLE from RRC_CONNECTED is suggested to be applied (figure 8).
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Figure 8: RRC_INACTIVE to RRC_IDLE, successful

In order to avoid state mismatch between UE and gNB, UE could not autonomously enter RRC_IDLE from RRC_ INACTIVE without gNB permission.
4 Proposal
In this contribution, we gave our views on state transition procedures and related RRC messages in NR. In conclusion, in order to simplify UE behavior, we propose:

Proposal 1: To minimize the genre of RRC messages as much as possible and to use one same RRC message for similar purposes.
Proposal 2: RRCConnectionRequest is adopted for UE to request to enter RRC_CONNECTED.

Proposal 3: RRCConnectionRelease is adopted to move UE to RRC_IDLE. 
Proposal 4: gNB decides whether to let the UE enter RRC_CONNECTED by sending RRCConnectionSetup or RRC_INACTIVE by sending RRCConnectionActivation according to UE request or gNB self-condition. 
Proposal 5: Regarding transition to RRC_INACTIVE that is a new state for NR, a new message RRCConnectionInactivation is applied.
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