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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#105bis meeting, we had the following agreements on efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE.
	Agreements
1.	Enable a mechanism for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED.  FFS what UE assistance and for what scenario.  The UE assistance email rapporteur will cover this in the email discussion.  
2.	No consensus on UE autonomous transitions


In this contribution, we would like to discuss our considerations on autonomous state transition.
Discussion
1.1. [bookmark: _Hlk7124712]Autonomous state transition from RRC_CONNECTED to RRC_IDLE
In order to avoid UE staying in RRC_CONNECTED mode when the RRCRelease message is lost, the timer DataInactivityTimer is introduced in LTE and is reused in NR. Upon the expiry of DataInactivityTimer, UE will autonomously transit from RRC_CONNECTED mode to RRC_IDLE mode. The following is UE actions with the expiry of DataInactivityTimer in TS 38.331[1].
	5.3.8.5	UE actions upon the expiry of DataInactivityTimer
Upon receiving the expiry of DataInactivityTimer from lower layers while in RRC_CONNECTED, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.


However, the NAS layer of the UE will perform NAS recovery procedure upon receiving a release cause with ‘RRC connection failure’ from RRC layer. The following descriptions highlighted with yellow are the corresponding condition which triggers registration procedure in TS 24.501 [2].
	[bookmark: _Toc4677187]5.5.1.3.2	Mobility and periodic registration update initiation
The UE in state 5GMM-REGISTERED shall initiate the registration procedure for mobility and periodic registration update by sending a REGISTRATION REQUEST message to the AMF,
---------------------------------------------------skip irrelevant text---------------------------------------------------
f)	when the UE receives an indication of "RRC Connection failure" from the lower layers and does not have signalling pending (i.e. when the lower layer requests NAS signalling connection recovery);
g)when the UE changes the 5GMM capability or the S1 UE network capability or both;
---------------------------------------------------skip irrelevant text---------------------------------------------------


Hence, upon the expiry of DataInactivityTimer, the UE will autonomously transit from RRC_CONNECTED to RRC_IDLE, and then from RRC_IDLE to RRC_CONNECTED. Hence, UE cannot autonomously transit from RRC_CONNECTED to RRC_IDLE and stay in RRC_IDLE with existing mechanisms.
Observation 1: Upon the expiry of DataInactivityTimer, UE will autonomously transit from RRC_CONNECTED to RRC_IDLE, and then transit from RRC_IDLE to RRC_CONNECTED. UE cannot autonomously transit from RRC_CONNECTED to RRC_IDLE and stay in RRC_IDLE with existing mechanisms in NR.
For efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE, we had agreed a mechanism that UE indicates to the network its preference of transitioning out of RRC_CONNECTED. There is no need for RAN2 to introduce a new mechanism to achieve autonomous state transition from RRC_CONNECTED to RRC_IDLE.
Proposal 1: Autonomous state transition from RRC_CONNECTED to RRC_IDLE and staying in RRC_IDLE is excluded in Rel-16 power saving SI.
1.2. Autonomous state transition from RRC_CONNECTED to RRC_INACTIVE
Assume autonomous state transition from RRC_CONNECTED to RRC_INACTIVE is introduced, the network needs to send inactive related configuration, i.e. suspendConfig as follows in [1]. Before the UE autonomously transit to RRC_INACTIVE, NCC may need to be updated to avoid PDCP count wrapping around. In this case, the NCC which is sent to UE for RRC_INACTIVE is not valid and new parameters of suspendConfig need to be sent to UE again. In addition, I-RNTI is only valid in a gNB and NCC needs to be updated when handover is performed, suspendConfig needs also to be re-configured when UE moves from one gNB to another gNB. Therefore, with autonomous state transition from RRC_CONNECTED to RRC_INACTIVE, unnecessary resource reservation and signaling overhead for updating suspendConfig are introduced.
	SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                                OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                                 OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...
}


Observation 2: with autonomous state transition from RRC_CONNECTED to RRC_INACTIVE, unnecessary resource reservation (e.g. I-RNTI, NCC) and signaling overhead for updating suspendConfig are introduced.
In fact, the network can send the UE into RRC_INACTIVE if no data is exchanged between the UE and the network during a certain time. There is no clear benefit and clear scenario that UE needs to autonomously transit from RRC_CONNECTED to RRC_INACTIVE. Considering there is no mechanism that UE autonomously transit from RRC_CONNECTED to RRC_IDLE and stay in RRC_IDLE, we propose not to introduce an autonomous state transition from RRC_CONNECTED to RRC_INACTIVE either.
Proposal 2: Autonomous state transition from RRC_CONNECTED to RRC_INACTIVE is excluded in Rel-16 power saving SI.
Conclusion
In this contribution, we analyze existing procedures with the expiry of DataInactivityTimer. We have the following observations and proposals.
Observation 1: Upon the expiry of DataInactivityTimer, UE will autonomously transit from RRC_CONNECTED to RRC_IDLE, and then transit from RRC_IDLE to RRC_CONNECTED. UE cannot autonomously transit from RRC_CONNECTED to RRC_IDLE and stay in RRC_IDLE with existing mechanisms in NR.
Proposal 1: Autonomous state transition from RRC_CONNECTED to RRC_IDLE and staying in RRC_IDLE is excluded in Rel-16 power saving SI.
Observation 2: with autonomous state transition from RRC_CONNECTED to RRC_INACTIVE, unnecessary resource reservation (e.g. I-RNTI, NCC) and signaling overhead for updating suspendConfig are introduced.
Proposal 2: Autonomous state transition from RRC_CONNECTED to RRC_INACTIVE is excluded in Rel-16 power saving SI.
A TP to TR 38.840 is provided in Section 5.
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[bookmark: _Toc3387277]6.2	UE power saving procedure in transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE state 
A mechanism is enabled for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED state.  It is FFS what this UE assistance consists of and for what scenario it applies.
UE autonomous state transition from RRC_CONNECTED to RRC_INACTIVE/RRC_INACTIVE state is not supported.
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