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1. Introduction
In RAN2#94 meeting [1], the concept of “RAN controlled state” for NR has been discussed such that 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. Moreover, UEs in RAN controlled state shall be able to start data transfer with low delay as required by RAN requirements. In RAN2#95, more details about the RAN controlled state have been further studied and the following agreements were reached.

Agreement

1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

4 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed

In this contribution, we would like to propose our views for this new state, and also point out the issues to be considered about the state transition mechanism related to this new state.
2. Discussion
To achieve the purpose of “able to start data transfer with low delay”, the UE AS context is stored in RAN and the connection (both CP and UP) between RAN and Core is also maintained. To store the corresponding AS context of the UE as well as to maintain the connections between RAN and Core, the UE has to connect to a node once before. The UE may also need to know its RAN-based notification area in the Connected state before entering the new state. Due to the abovementioned behavior, we consider it is reasonable to treat the new state as a sub-state of the Connected state. Therefore, the “new state” can be transparent to Core. The possible state transition procedure is as shown in Figure 1. To achieve the purpose of AS context fetching and connection maintenance, a UE in the IDLE state is therefore 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.
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Figure 1. State Transition
Proposal 1: The new state is a sub-state of the Connected state.
Considering the state transition between the new state and the Connected state, there is a question about whether and when a UE is worthy to be configured to enter the new state. For a UE in the new state, multiple nodes may need to keep the corresponding UE identity as well as its AS context and/or configurations in a period according to the RAN-based notification area arranged for the UE. The anchor node would also need to maintain the CP and UP connections between RAN and Core. Therefore, to command a UE to the new state does not come for free from NW point of view. For example, if a UE targeting on URLLC service with full power, the NW would be better to keep it in the Connected state. For a UE targeting on infrequency small data transmission or background traffic (such as sending keep-alive messages), the NW may want transit it to the new state as quick as possible for more power saving. Since there are different cases of a UE with various power condition, targeting service type, mobility state, or UE categories, the decision made by the NW would result in different consequences. If the NW commands a UE to enter the new state aggressively, the UE may end up to perform more random access procedures for UL data transmission which would result in more signalling overhead (due to preparation of sending a UE to the new state), power consumption, and UP latency. On the contrary, if the NW commands a UE to the new state conservatively, the benefit of power saving in the new state may be limited. Therefore, to help the NW to make the prompt decision, RAN2 shall study whether it is desirable for a UE to provide some indication or assistance information for NW to determine the suitable states (i.e., the Connected state or the new State or even IDLE state).
Proposal 2: Study whether it is desirable for a UE to provide some indication or assistance information for NW to determine the suitable states.
Another question is that while a UE transits from the new state to the Connected state, whether the connections between RAN and Core is worthy to be switched. Considering that a UE in the new state has UL data arrival to transmit, there are three cases:

Case 1: 1f the UE connects to the anchor node (based on its own selection in the RAN-based notification area) to transmit UL data, no path update procedure to switch the CP and UP connection is required.
Case 2: If the UE connects to the other node (which is involved in the RAN-based notification area of the UE) to transmit only small UL data (by considering the packet size and the corresponding service characteristics), the path update procedure to switch the CP and UP connection is wasteful. This node could forward the UL data to the anchor node via the backhaul between nodes. 
Case 3: If the UE connects to the other node (which is involved in the RAN notification area of the UE) to transmit large data (by considering the packet size and the corresponding service characteristics), the path update procedure to switch the CP and UP connection may be necessary. This node could still forward the UL data to the anchor node via the backhaul between nodes before the completeness of the path update procedure. If the path update procedure doesn’t be performed in this case, the backhaul between the two nodes may limit the data transmission rate if the UP connection between RAN and Core is not switched from the anchor node to the candidate node. Undoubtedly, if the path update procedure is required for sure, it is better to perform this procedure as fast as possible. 
In addition to the amount of data for UL transmission, the mobility state of the UE in the new state may also need to be considered. For a UE with high mobility, the RAN-based modification area may be updated frequently and the UE shall be connected again when moving out of the RAN-based modification area. In this case, path update procedure may not be required urgently.
Therefore, RAN2 shall study under which condition a path update procedure is required for a UE from the new state to Connected state. To help determining the necessity of the path update procedure, certain indications or information provided from UE when transiting from the new state to the Connected state may be required, such as small data indication or mobility state information.
Proposal 3: Study under which condition a path update procedure is required for a UE from the new state to the Connected state, and consider the possible solutions.
3. Conclusions
In this contribution, we give the following proposals related to the new state in NR.
Proposal 1: The new state is a sub-state of the Connected state.
Proposal 2: Study whether it is desirable for a UE to provide some indication or assistance information for NW to determine the suitable states.
Proposal 3: Study under which condition a path update procedure is required for a UE from the new state to the Connected state, and consider the possible solutions.
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