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[bookmark: _Ref165266342]Introduction
RAN2 has made the following agreements regarding to the state transition from INACTIVE to IDLE:
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 contribution, we will address the cases that UE needs to transit from INACTIVE state to idle mode, and that UE may stay in inactive state.
Discussion 
We list some of the cases that need to be considered for UE in inactive state.
Cases that UE may need to transfer to idle state
# Case 1: Network rejects UE's request for transition to connected mode
When an inactive state UE initiate the request for transition to connected mode, network may reject the request with the indication of leaving inactive state for reasons like unable to identify the UE or acquire the UE context, as network locally deleted UE context as a consequence of UE contexts overload or unable to reach the UE. In this case, UE should be able to transfer to idle mode directly.
# Case 2: Network rejects UE's request for updating RAN notification area
In RAN2 #96 meeting, the concept of RAN based notification area was agreed, the UE may initiate the RAN notification area update request to the network upon area change. The network may reject the request with the cause that notification area is not allowed, or UE can not be identified, etc. In this case, UE should be able to transfer to idle mode directly.
# Case 3: AS and NAS state mismatch in UE side
[bookmark: _GoBack]Similar to the ongoing discussion in light connection, an inactive state UE may be modelled to EMM-idle or EMM-connected state in NAS. It is inevitable that NAS state may mismatch with RAN state. As we know, EMM-idle and EMM-connected state corresponds to UE registered to network (EMM-REGISTERED). In certain cases (e.g. UE deactivates all EPS bearer context locally), UE may locally detach from the network and enter EMM-DEREGISTERED state. If such a situation happens, it is unnecessary for UE to keep in inactive state, storing the AS context and performing RAN notification area update, or initiating resuming procedure (network may even accept the resuming request if there is state mismatch between UE and network). There should be a mechanism to handle the mismatch, by moving UE to idle mode and/or by initiating connection setup procedure.
# Case 4: USIM is pulled out or NAS indicates PLMN is not allowed
For this case, UE should move to idle state.
Proposal 1: At least for the following cases, RAN2 should consider support for UE moving from inactive state to idle mode:
1. Network rejects UE's request for transition to connected mode
2. Network rejects UE's request for updating RAN notification area
3. AS and NAS state mismatch in UE side
4. USIM is pulled out or NAS indicates PLMN is not allowed
Cases that UE may keep in inactive state
# Case 1: UE selects to a cell providing limited service
In this case, the UE can only initiate emergency service. But if UE does not need to access to the network (in LTE, TAU is not initiated when entering EMM-REGISTERED-LIMITED SERVICE state. UE reattaches to the network when there is emergency service), it might be better for UE to stay in inactive state. Thus, when UE moves out of the limited service cell, it is able to keep in inactive state. When UE stays in the limited service cell, upon upper layer request, UE may enter idle state and initiate RRC connection request.
# Case 2: UE unable to find a cell to camp on
In this case, UE is not able to have any communication with the network. Staying in inactive state enables UE keeping in inactive state when suffering a short period of coverage hole. We see no harm for this operation. Optionally, if UE cannot find a cell to camp on for a long period, UE may discard the stored AS context, which can be implementation based. Then UE returns to idle mode. 
# Case 3: Reselection back to NR cell from another RAT cell
This case was discussed during the last meeting. Some companies suggested keeping UE in inactive state at least for case that no TAU is required when in another RAT (it is possible if LTE and NR are connected to the same CN and share the same TA configuration). The underline reason is that UE can enjoy the benefits of keeping in inactive state up to unavoidable signalling or data exchange between UE and network. In our understanding, we cannot be sure to what extent the 5G-CN IP flows (corresponding to EPS bearers) can be maintained even when UE connects to another RAT for certain services, e.g. voice. If this is possible, it would be better if UE can stay in inactive state when UE moves back from another RAT even if TAU or service is initiated in that RAT.
# Case 4: UE moves into a forbidden RAN notification area/cell
Similar to forbidden Tracking Area, we suppose that there will be the concept of forbidden RAN notification area/cell to stop UE from accessing the cell for inactive state service. UE can also stay in inactive state if there is no communication with the network.
# Case 5: Transmission or reception failure
When occurring data or RRC signalling transmission or reception failure, UE can stay in inactive mode.
Proposal 2: At least for the following cases, RAN2 should consider support keeping UE in inactive state:
1. UE selects to a cell providing limited service
2. UE unable to find a cell to camp on
3. Reselection back to NR cell from another RAT cell
4. UE moves into a forbidden RAN notification area/cell
5. Transmission or reception failure
Conclusions
Based on the discussion, we have the following proposals:
Proposal 1: At least for the following cases, RAN2 should consider support for UE moving from inactive state to idle mode:
1. Network rejects UE's request for transition to connected mode
2. Network rejects UE's request for updating RAN notification area
3. AS and NAS state mismatch in UE side
4. USIM is pulled out or NAS indicates PLMN is not allowed

Proposal 2: At least for the following cases, RAN2 should consider support keeping UE in inactive state:
1. UE selects to a cell providing limited service
2. UE unable to find a cell to camp on
3. Reselection back to NR cell from another RAT cell
4. UE moves into a forbidden RAN notification area/cell
5. Transmission or reception failure
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