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Introduction
According to the previous agreement on the state transition for NR, the RRC state transition from RRC_INACTIVE to IDLE is supported. 
Agreements
7: The RRC state transition from INACTIVE to IDLE is supported 
FFS For what cases this transition is supported (e.g. reject from network, other failure cases, other cases, etc).

In this paper, we’d like give further analysis on the possible use cases and solutions to execute the state transition from RRC_INACTIVE to IDLE.
State transitions from RRC_INACTIVE to RRC_IDLE
For inactive UE, it will be known in the RAN level. In our viewpoint, the inactive UE will be configured to initially inform the network of the RNA and/or CN level location in case the change of RNA and/or CN level location or due to periodical RNAU timer expiration. The RNAU and/or CN level location update will be contained in a RRC signalling message, possibly RRC re-activation request [1]. Beside, the inactive UE can also trigger RRC re-activation request message due to other reasons, e.g., UL data to transmission. Generally, the UE sends RRC re-activation request message to the network and receives a confirmation message from the network. 
However, if one of the following cases occur, it is desirable for the UE or network to perform state transition from RRC_INACTIVE to RRC_IDLE.
Case 1: Inactive UE fails to send the re-activation message
From the UE perspective, it is possible that the UE fails to send the RRC re-activation request message. This can be caused by out of coverage or service, or unsuccessful RRC re-activation request procedure, e.g., RRC re-activation request transmission failure or receiving no response from the network. When the failure condition is met, e.g., continuous failure numbers exceed the defined maximum times or the defined trying timer expired, it is reasonable that the inactive UE initially clears the stored UE context and enters idle. In the situation, the current quality is undesirable for the service. It is possible that similar failure will occur if the inactive UE tries to re-establish the connection to the network. Consequently, falling back into idle from inactive seems to be the best solution. Similar consideration and conclusion has also been discussed in light connection in LTE.



Fig. 1 Unsuccessful Re-activation procedure
Proposal 1: The inactive UE performs state transition to idle state when the inactive UE fails to send the reactivation message.
Case 2: The UE cannot find the suitable cell
For an inactive UE, it will perform cell reselection procedure if current cell quality cannot meet the defined criterion. Due to possibly unexpected network deployment, it is possible that in some locations the inactive UE cannot find the suitable cell to camp for a period of time. As a result, it is also desirable for the inactive UE to clears the stored UE context and enters idle.
Proposal 2: The inactive UE performs state transition to idle state when the UE cannot find the suitable cell.
Case 3: Network responds a release message to configure inactive UE into idle
In this case, the RRC re-activation request message is successfully received by the network. However, due to overload case, unsuccessful context fetch procedure or other network strategy, the network finally decides to send a release message as a response to the inactive UE. In this way, the inactive UE will also enter idle according to the network configuration.



Fig. 2 Re-activation Reject procedure
Proposal 3: The network can configure the inactive UE into idle as a response to re-activation request.
Case 4: Network moves inactive UE into idle through network initiated procedure
In addition, if the network becomes congesting, the network can initially tear down the S1 connections, clear the stored UE context and configure the inactive UEs into idle. There are two possible ways for the network to move the inactive UEs into idle. 
Firstly, current procedure without enhancements can be considered as showed in Fig 3 via network initiated procedure. The network sends RAN based paging to inactive UE. The inactive UE receives the RAN based paging and sends corresponding paging response, e.g., RRC re-activation request message, after successful RACH procedure. The network can respond a release message to the inactive UE. As a result, the inactive UE will move into idle. The solution can take current procedure as a baseline and only need small or no enhancement. 


Fig. 3 paging procedure to configure inactive UE into idle
Proposal 4: The network can configure the inactive UE into idle via network initiated procedure.
Case 5: CN based paging is received
If the DL data comes, as an abnormal case, the network cannot find the expected UE by RAN based paging. It is reasonable for the network to consider the UE having moved out of the previously configured RNA. The network can release the S1 connections and consider the inactive UE as an idle UE. Therefore, the network will fall back to CN based paging to find the UE again. We assume that the UE can differentiate the CN based paging and RAN based paging via an indicator or the content of UE ID, e.g. S-TMSI or IMSI for CN based paging, RAN allocated UE ID for RAN based paging.  If the “inactive” UE receives the CN based paging, it implies that it has been an idle UE from network perspective. Consequently, it is desirable that the inactive UE should enter idle.
Proposal 5: The inactive UE performs state transition to idle state upon receiving CN based paging.
Conclusion
By analysing the detailed cases and potential solutions for UEs in inactive state to transit into idle state, we made the following proposals in NR:
Proposal 1: The inactive UE performs state transition to idle state when the inactive UE fails to send the reactivation message.
Proposal 2: The inactive UE performs state transition to idle state when the UE cannot find the suitable cell.
Proposal 3: The network can configure the inactive UE into idle as a response to re-activation request.
Proposal 4: The network can configure the inactive UE into idle via network initiated procedure.
Proposal 5: The inactive UE performs state transition to idle state upon receiving CN based paging.
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