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1. Introduction
In RAN2#94 meeting [1], the concept of “RAN controlled state” for NR has been discussed and the following agreements were reached.

Agreements:

1
Study the introduction of a RAN controlled “state” characterised by, at least:

a/ -
UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state

b/
Able to start data transfer with low delay (as required by RAN requirements)

FFS whether data transfer is by leaving the "state" or data transfer can occur within the " state"

FFS whether " state" translates to an RRC state

Potential characteristics of the RAN controlled “state” for study:


a/ the CN/RAN connection is maintained


b/ AS context stored in RAN


c/ Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.


d/ RAN can trigger paging of UEs which are in the RAN controlled "inactive state"


e/ No dedicated resources

In this contribution, we would like to discuss the characteristics of the RAN controlled state and the related issues. 
2. Discussion
Currently, a UE enters the Connected mode for data transmission/reception and goes back to IDLE mode for power saving. However, state transition between the IDLE mode and the Connected mode causes significant signaling overhead and processing load for the core network. Consequently, the data transmission latency experienced by the UE would be unacceptable considering the new requirements of NR [2]. In Rel-13, a NB-IoT solution is introduced to allow an RRC connection to be suspended and then resumed later by storing the AS context in the serving node with the assumption that the UE may be a stationary device. However, to achieve the purpose of “able to start data transfer with low delay,” further improvements of the solution in Rel-13 may be necessary [3]. Specifically, in addition to the AS context fetching, we could also consider remaining the CN/RAN connection to reduce the connection establishment time, which may take 100ms or even more. In the ongoing working item “Signalling reduction to enable light connection for LTE”, the same concept is also considered. To avoid tearing down the S1-U bearer, majority agreed that “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN” [1][4]. Indeed, remaining CN/RAN connection would bring some drawbacks related to CN backhaul resource arrangements. However, the penalty of remaining CN/RAN connection is still worthy compared to experiencing the CP latency more than 10ms. At least, for the stationary UE, the CN/RAN connection can be remained. For UE with different level of mobility states, whether to remain CN/RAN connection or not could be further studied.
Proposal 1: For a UE in the RAN controlled state, the serving node shall maintain AS context.
Proposal 2: For a UE in the RAN controlled state, the serving node could maintain the CN/RAN connection.
To store the corresponding AS context of the UE, the serving node shall have to retrieval the AS context from the CN once before. This means that a UE could only enter the RAN controlled state after it enters the Connected state to insure that the serving node caches its AS context. Due to the abovementioned behavior, we consider it is reasonable to treat the RAN controlled state as a sub-state of the Connected state. Following the same logic, to achieve the purpose of AS context fetching, a UE in the IDLE state is not allowed to directly transit to the RAN controlled state. However, whether a UE could directly transit from the RAN controlled state to the IDLE mode state could be further discussed. The possible state transition procedure is as shown in Figure 1.
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Figure 1. State Transition
Proposal 3: A UE could only enter the RAN controlled state after it enters the RRC connected state once before.
Proposal 4: The RAN controlled state is a sub-state of the Connected state.
Proposal 5: A UE in the IDLE state cannot directly transit to the RAN controlled state.
To further minimize the signaling and power consumption, the UE in the RAN controlled state shall be allowed to perform local mobility without informing the networks [3]. Otherwise, each time when the UE in the RAN controlled state leaving the original serving node, it may need to transmit back to the Connected state to inform the network, which would be unreasonable due to the signaling overhead and power wasting. To avoid transition between the RAN controlled state and the Connected state, the concept of tracking area or the mobility set in LWA could be adopted. Before the UE transits to the RAN controlled state, a corresponding specific area shall be indicated to the UE for performing local mobility in the RAN controlled state. The eNB(s) in this corresponding specific area is assumed to store the AS context of the UE by retrieving or spread from the original serving node. Once the UE leaves this specific area, it shall enter the Connected state for notification and/or receives the new specific area for the RAN controlled state. In this way, the RAN could trigger paging of a UE in this area with the guarantee.
Proposal 6: The serving node indicates the specific area for a UE to perform mobility in the RAN controlled state.
3. Conclusions
In this contribution, we give the following proposals related to the RAN controlled state. 
Proposal 1: For a UE in the RAN controlled state, the serving node shall maintain AS context.

Proposal 2: For a UE in the RAN controlled state, the serving node could maintain the CN/RAN connection.
Proposal 3: A UE could only enter the RAN controlled state after it enters the RRC connected state once before.

Proposal 4: The RAN controlled state is a sub-state of the Connected state.
Proposal 5: A UE in the IDLE state cannot directly transit to the RAN controlled state.
Proposal 6: The serving node indicates the specific area for a UE to perform mobility in the RAN controlled state.
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