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1. Introduction 
At RAN2#98, the following agreements were made on Connection Control Procedures [1]]

Agreements:

1
The RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release).

2
The RRC state transition from CONNECTED to INACTIVE follows one step procedure 
3
As a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases

4
As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE. 

The following was agreed in RAN2#99 meeting [2]:

For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1

FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.

Further, in RAN2#100 a number of Tdocs were submitted discussing the state transition from connected to inactive, [3]]. In the papers a few companies addresses explicit signaling for such state transition [4] while a few companies addresses implicit methods [5]

 REF _Ref506128235 \r \h 
 \* MERGEFORMAT [6].

For any of the discussed alternatives with explicit or implicit indication of state change the network needs to optimize the timing of the state transitions in order to balance the need for state transitions with respect to achieving low UE energy consumption. In this contribution we will discuss the aspects of such network control of the state transitions, and the possibilities for the network to receive UE assistance on the timing of such state transitions. 

2. Discussion

State switching timing optimization
As described in the introduction section the NR gNB could move a UE from active to inactive state using a RRC connection release message, or possibly by a timer based approach without a specific release message. Independently of whether the network will transition a UE from connected to inactive state via an explicit signal or implicit functionality such as a timer of inactivity, the network will need to control and decide when a UE shall enter the inactive state.  

The network should ideally find an optimal balance between rapid switching to inactive state in case the UE will not receive/transmit any data for a while, and longer time to switch to inactive state in case the UE is expected to receive/transmit data soon. Hence the optimal value of how long a UE should stay in active state would be dependent of future data traffic pattern of the UE, and therefore the type of service a run in the UE.  It can be expected that different UE:s will run different services, and NR should be capable of handling many different kind of use cases and services.

Observation 1: Independently of whether the state transition method uses explicit or implicit indication, the network will need to determine a suitable timer value for when to perform active to inactive mode transition per UE. The suitable timer value will depend on future data traffic pattern per UE.
UE assistance for state switching timing
As observed in previous section the network will need to adapt the state switching timing on a per-UE basis. Further the UE needs to determine the suitable state switching based on expectations on future data traffic pattern. 

The data traffic pattern of a UE will be heavily dependent on the services run on the device. When considering the aspect of UE specific future traffic pattern and the dependence on the use cases and services run within the UE, we note that the UE itself is more likely to have information related to such future data traffic pattern than the network.

Observation 2: A UE is more likely to be aware of its own future data traffic pattern than a network node.

Based on above observations we suggest to discuss the possibilities for UE assistance for state switching timing. The network shall be in control of UE state transition timing, however since the UE may have relevant information about future data traffic pattern the UE could provide guidance for the network state transition timer selection. For instance a UE could provide UE assistance for inactive state switching timing as a suitable time value e.g. by indicating a UE specific value for suitable time from a last data activity to inactive mode switch. Alternatively a UE could provide UE assistance as relative feedback information compared to a previous state transition, e.g. indicating that the UE would like a shorter or longer value to be used for upcoming state transition. Since the assistance information provides information to network it can be noted that UE assistance can be used independent of whether an explicit or implicit state transition indicator is used.

Proposal 1: Introduce possibility for the UE to provide assistance information to the network for determining a suitable timer for active to inactive state transition.

3. Conclusion
In this contribution, based on the above discussion we have the following observations and proposals:
Observation 1: Independently of whether the state transition method uses explicit or implicit indication, the network will need to determine a suitable timer for when to perform active to inactive mode transition per UE. The suitable timer will depend on future data traffic pattern per UE.
Observation 2: A UE is more likely to be aware of its own future data traffic pattern than a network node.

Proposal 1: Introduce possibility for the UE to provide assistance information to the network for determining a suitable timer for active to inactive state transition.
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