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Introduction
In this document, we propose state transitions and basic signalling flows for a UE in the new state, i.e. RRC_INACTIVE. 
Discussion
First of all, we assume that RRC_CONNECTED consists of RRC_INACTIVE and RRC_ACTIVE. RRC_ACTIVE in NR is similar to the conventional RRC_CONNECTED in LTE.
Note: In this document, RRC_CONNECTED consists of RRC_INACTIVE and RRC_ACTIVE for NR. RRC_ACTIVE in NR is similar to the conventional RRC_CONNECTED in LTE.
In LTE, UE performs RRC Connection Establishment to enter RRC_CONNECTED from RRC_IDLE. When UE receives a RRC Connection Setup, UE changes the RRC state from RRC_IDLE to RRC_CONNECTED. We assume that it is reasonable to support RRC Connection Establishment for New RAT as well. Then, it is unclear whether UE can directly change from RRC_IDLE to the new state.
RAN2 agreed that the connection (both CP and UP) between gNB and CN should be maintained in the “new state”. In LTE, the connection between eNB and EPC is established when UE performs RRC Connection Establishment. AS security activation and RRC Connection Reconfiguration including DRB setup follow establishment of the connection between eNB and EPC. Such an initial set of the procedures takes some time with several handshakes between UE and eNB. 

Considering LTE, it seems likely that UE is in a full control of gNB when UE is performing those initial procedures, i.e. RRC Connection Establishment, SMC, and a first RRC Connection Reconfiguration. Thus, we propose that UE is in RRC_ACTIVE of RRC_CONNECTED between RRC Connection Establishment and the first RRC Connection Reconfiguration.
This proposal means that UE in RRC_IDLE cannot directly enter the new state i.e. RRC_INACTIVE, because entering the new state from RRC_IDLE requires establishment of the connection between eNB and EPC which would come together with RRC Connection Establishment, SMC and DRB setup. UE needs to be in the conventional RRC_CONNECTED before entering the new state.

Proposal 1: UE is in the conventional RRC_CONNECTED (RRC_ACTIVE) between RRC Connection Establishment and the first RRC Connection Reconfiguration for New RAT.
Proposal 2: The state transition from RRC_IDLE to the new state is not supported for New RAT.

Proposal 3: The state transition from RRC_CONNECTED to the new state is supported for New RAT.
We want to further discuss when/how UE can enter the new state. Generally speaking, state transition should be known, accepted and even controlled by gNB in principle. The basic signalling procedure to achieve this goal is that eNB indicates the target state to the UE and then UE changes to the target state.
Considering that UE is in RRC_ACTIVE until the first RRC Connection Reconfiguration as proposed above, we assume that gNB should be able to indicate state transition to the new state to UE by sending the first RRC Connection Reconfiguration message. This is the first chance for the UE to enter the new state after RRC Connection Establishment.

Furthermore, a RRC Connection Reconfiguration in LTE is used for general purpose. We think that gNB can use the RRC Connection Reconfiguration for a UE to perform a state transition from RRC_ACTIVE to the new state, whenever gNB wants a state transition of the UE.
Proposal 4: The RRC Connection Reconfiguration is used to enable the state transition from RRC_ACTIVE to the new state for New RAT.
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Figure 1: Basic signalling flows for the new state
Considering the above proposals, we propose to capture Figure 1 in RAN2 TR as basic signalling flows for a UE entering the new state.
Proposal 5: Figure 1 is captured in RAN2 TR 38.804 as basic signalling flows for the new state in New RAT.
When it comes to how/when UE leaves the new state, it seems likely that if UE in the new state is not in a good radio condition, UE would need to go to RRC_IDLE from the new state. In addition, gNB may want to release a connection with a UE in the new state e.g. for offloading and so the UE moves from the new state to RRC_IDLE under gNB control. Accordingly, we propose to support the state transition from the new state to RRC_IDLE for New RAT.

Proposal 6: The state transition from the new state to RRC_IDLE is supported for New RAT.
Moreover, gNB may want to move a UE from the new state to RRC_ACTIVE for downlink data transmission or uplink data transmission e.g. if big data is expected. Thus, we propose to support the state transition from the new state to RRC_ACTIVE for New RAT.
Proposal 7: The state transition from the new state to RRC_ACTIVE is supported for New RAT.
In summary, we propose to capture Figure 2 in RAN2 TR as the state diagram of New RAT. 
Proposal 8: Figure 2 is captured in RAN2 TR 38.804 as the state diagram of New RAT.
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Figure 2: RRC State Diagram in New RAT
Conclusion

In conclusion, we propose the followings for RRC in New RAT:
Note: In this document, RRC_CONNECTED consists of RRC_INACTIVE and RRC_ACTIVE for NR. RRC_ACTIVE in NR is similar to the conventional RRC_CONNECTED in LTE.
Proposal 1: UE is in the conventional RRC_CONNECTED (RRC_ACTIVE) between RRC Connection Establishment and the first RRC Connection Reconfiguration for New RAT.
Proposal 2: The state transition from RRC_IDLE to the new state is not supported for New RAT.

Proposal 3: The state transition from RRC_CONNECTED to the new state is supported for New RAT.
Proposal 4: The RRC Connection Reconfiguration is used to enable the state transition from RRC_ACTIVE to the new state for New RAT.

Proposal 5: Figure 1 is captured in RAN2 TR 38.804 as basic signalling flows for the new state in New RAT.
Proposal 6: The state transition from the new state to RRC_IDLE is supported for New RAT.
Proposal 7: The state transition from the new state to RRC_ACTIVE is supported for New RAT.
Proposal 8: Figure 2 is captured in RAN2 TR 38.804 as the state diagram of New RAT.[image: image3.png]
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