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Introduction
This is an updated submission of R2-1700887
In RAN2#NR Ad Hoc in Spokane, the following agreements were made: 
Agreements
1: NR RRC state machine has a direct transition between RRC_IDLE and RRC_CONNECTED states.
2: NR RRC state machine has a direction transition between RRC_INACTIVE and RRC_CONNECTED states.
3: RRC state transition from IDLE to CONNECTED follows the three-step handshake procedure (e.g. request, setup, complete).
4: The RRC state transition from CONNECTED to IDLE uses (at least) a release procedure.
5: RRC state transition from CONNECTED to INACTIVE uses (at least) an 'inactivation' procedure.
6: The RRC state transition from INACTIVE to CONNECTED using an RRC procedure 
FFS Whether the RRC state transition from INACTIVE to CONNECTED can follow three step, two-step and one-step procedure.
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).

This contribution addresses one of the open issues regarding the transition from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE. 
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Release to RRC_IDLE
In LTE, there is a single RRC message to release an RRC_CONNECTED UE to RRC_IDLE. This is used both for suspending and releasing the RRC connection. Upon reception of RRCConnectionRelease, the UE should wait until the release message is successfully acknowledged or delay the release procedure for 60 ms, whichever is earlier. (TS 36.331)



Figure 1: RRC Connection Release
(Note: Variants exists on delay value for, e.g., IoT UE’s.)
The successful acknowledgement refers to a lower layer (RLC) acknowledgement procedure in the UE, working as a receipt of that the message is acknowledged to EUTRAN. Thus, if there is no indication from lower layers that RRCConnectionRelease message was acknowledged, the UE will anyway move to RRC_IDLE. 
Only relying on the RLC ACK from the UE as an indication for successful receipt that the UE state is changed to RRC_IDLE may lead to a state mismatch between the network and the UE. Absence of an RLC ACK at the network could mean that either the RRCConnectionRelease message was not received by the UE, or it could mean that the message was received by the RLC ACK was not successfully transmitted. Thus, the network is not certain whether the UE is in RRC_IDLE (i.e. the RRC message was received at the UE but RLC ACK to the network has failed) or in RRC_CONNECTED (i.e. the RRC message was not received by the UE).

In RAN2#96, issues related to the RRC Connection Release and the above mentioned potential state mismatch were addressed and an agreement was reached on introducing a new inactivity timer see [1], [2], [3], (solution 1-1), also addressed with CR’s in RAN2-97 [4], [5],[6]. In short; 
· UE is configured with an inactivity timer
· UE restarts the timer whenever data/signalling is sent/received
· eNB is assumed to run the similar timer. eNB restarts the timer whenever data/signalling is sent/received
· If the timer expires UE goes to RRC_IDLE, eNB assumes UE goes to RRC_IDLE.

For NR, it seems reasonable to consider a similar solution for RRC Connection Release. 
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Release to RRC_INACTIVE
As stated above, for LTE, the same procedure is used for RRC suspend, when eNB request UE to retain the UE AS context in RRC_IDLE. The RRC connection suspend procedure is used at RRC connection release when the eNB request the UE to retain the UE AS context including UE capability in RRC_IDLE. In our view, the solutions for suspend in LTE will also be suitable for transition between RRC_CONNECTED and RRC_INACTIVE in NR. 
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Possible state mismatch for transition to RRC_INACTIVE
Using the same procedures as for LTE release or suspend, i.e., a single message for transition from RRC_CONNECTED to RRC_INACTIVE, even with use of the new inactivity timer there can still be a state mismatch, if the RLC ACK is not received. The following two scenarios are identified:
· The UE can remain in RRC_CONNECTED (DL Failure): With the new inactivity timer, the gNB and the UE will both know when the UE moves to RRC_IDLE and when the UE can be reached with a CN page.
· Alternatively, the UE can be in RRC_INACTIVE (UL Failure): In such situation the UE will be reachable through a CN page immediately. 

As the gNB cannot separate these two scenarios, we make the following observation:
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If the UE attempt a resume procedure from RRC_INACTIVE and, due to state mismatch, the gNB has released the context, this can be handled as a recovery case and the gNB can respond with an RRC Connection Setup message, as described in [7]. 

Conclusion
In section 2 we made the following observations:
Observation 1	When a failure during the transition from RRC_CONNECTED to RRC_INACTIVE leads to a state mismatch, a UE can always be reached through CN paging after the inactivity timer expires.

Based on the discussion in section 2 we propose the following:
Proposal 1	The procedure for transition from RRC_CONNECTED to RRC_IDLE in NR should follow the procedures currently defined for LTE release to RRC_IDLE, including the new inactivity timer.
Proposal 2	The procedure for transition from RRC_CONNECTED to RRC_INACTIVE in NR should follow the procedures currently defined for LTE release to RRC_IDLE i.e. transmission of a single message from gNB.
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