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Introduction
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. 
[bookmark: _Ref178064866]Discussion
Release to RRC_IDLE
In LTE today, there is a single RRC message to release a UE to RRC_IDLE. This is used both for suspending and releasing the RRC connection. Upon reception of RRCConnectionRelease, the UE will wait until the release message is successfully acknowledged or 60 ms, whichever is earlier. (As described in 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. 
We believe it is reasonable to align the procedure for NR for the transition between RRC_CONNECTED and RRC_IDLE and use a similar RRCConnectionRelease mechanism.
[bookmark: _Toc473809524][bookmark: _Toc473809608][bookmark: _Toc473809691][bookmark: _Toc473809904]The procedure for transition from RRC_CONNECTED to RRC_IDLE in NR should follow the procedures currently defined for LTE release to RRC_IDLE i.e. the transmission of a single message from gNB and RLC ACK transmission + Timer in the UE.

Release to RRC_INACTIVE
As stated above, for LTE, the same procedure is used for RRC suspend. The RRC connection suspend procedure is used at RRC connection release when the eNB can request the UE to retain the UE AS context including UE capability in RRC_IDLE. Similarly, the new RRC_INACTIVE state in NR also relate to context storage and maintaining configurations, including DRB’s. 
In our view the transition from RRC_CONNECTED to RRC_INACTIVE can be handled in a similar way as transition to RRC_IDLE in LTE and we note that some aspects that may be considered for transition to RRC_INACTIVE in NR are similar to transition to RRC_IDLE in LTE with RRC Suspend. This means that we propose to agree on an assumption that transition from RRC_CONNECTED to RRC_INACTIVE or RRC_IDLE follow the same procedure
[bookmark: _Toc473809525][bookmark: _Toc473809609][bookmark: _Toc473809692][bookmark: _Toc473809905]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 and RLC ACK transmission + Timer in the UE.

Possible state mismatch for transition to RRC_IDLE
Only relying on the RLC ACK as an indication for successful receipt and information that the UE State is changed to RRC_IDLE may lead to a state mismatch between the network and the UE. For example, the UE may receive the RRCConnectionRelease message but EUTRAN does not receive the ACK. In this case, the UE will move to RRC_IDLE, irrespective of success of RLC ACK message but the EUTRAN would not know if the message was received.
For LTE, state mismatch was discussed in RAN2#96 and it was agreed to introduce a solution including a new inactivity timer in the UE, see [1]], [2], [3]. To avoid state mismatch, it seems reasonable to consider a similar solution with an inactivity timer also for NR. 
[bookmark: _Toc473809906]RAN2 should consider introducing an inactivity timer in NR to avoid state mismatch.
Further details on how such a timer should look must be agreed (e.g., what state a UE should move to upon timer expiry) in the work item phase.

Possible state mismatch for transition to RRC_INACTIVE
In a similar way as release to RRC_IDLE may have a mismatch, there may be a mismatch also when moving from RRC_CONNECTED to RRC_INACTIVE. If there is an ACK failure or the UE did not receive the inactivation message, EUTRAN will not know what state the UE is in. However, if it moved to RRC_INACTIVE or felt back to RRC_IDLE, e.g., due to inactivity, a CN paging could be used to reach the UE, both if it is in INACTIVE or if it is in IDLE. 
[bookmark: _Toc473809518][bookmark: _Toc473809674][bookmark: _Toc473809907]At state mismatch in connection to release to RRC_INACTIVE, a UE can always be reached through CN paging.

Conclusion
In section 2 we made the following observations:
Observation 1	At State mismatch in connection to release to INACTIVE, a UE can always be reached through CN paging

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 IDLE i.e. transmission of a single message from gNB and RLC ACK transmission + Timer in the UE.
Proposal 2	The procedure for transition from RRC_CONNECTED to RRC_INACTIVE in NR should follow the procedures currently defined for LTE release to IDLE i.e. transmission of a single message from gNB and RLC ACK transmission + Timer in the UE.
Proposal 3	RAN2 should consider introducing an inactivity timer in NR to avoid state mismatch.
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