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In RAN2#105bis meeting, we made the following agreements about efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE:
	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 discuss more details about UE indication to the network about its preference of transitioning out of RRC_CONNECTED.
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UE indication for leaving RRC_CONNECTED
1.1.1 Background
In NB-IoT, Release Assistance Information has been introduced for UE to indicate its preference of leaving connected mode. The method can be summarized as follows:
· With CP solution (data sent via NAS), the UE may indicate that it expects no further data to send or receive via a NAS Release Assistance Indication (RAI). Based on RAI, the MME may decide to release the S1 connection (immediately or after sending last DL data).
· With UP solution (data sent via DRB), the UE may indicate that it expects no further data to send or receive via a buffer status report, i.e., by sending a “BSR=0” MAC CE.
1.1.2 What to do in NR?
In NR, it may also be beneficial from power consumption perspective to allow UE to indicate its preference of leaving connected mode. We see at least two options:
Option 1: MAC CE based indication
For example, we may reuse the NB-IoT mechanism, in which UE can indicate that it expects no further data to send or receive in the near future by sending a BSR=0. Such indication is not a request, but it assists the network to make decision on releasing the UE.
Option 2: RRC message based indication
Alternatively, the indication can be implemented using RRC messages. For example, UE may send an RRC Release Request message when it prefers to go to RRC_IDLE or RRC_INACTIVE, and network may respond with RRC Release if it agrees that the UE can leave RRC_CONNECTED, or a rejection message if it thinks that the UE should stay in RRC_CONNECTED (e.g., there is data for the UE in near future). The advantages of using RRC messages include: 
(1) It is more reliable due to use of RLC AM and response from NW.
(2) More complete operations can be defined, for example, NW can provide a reject in response, and a prohibit timer to prevent frequent signalling.
(3) It allows UE to indicate the preferred RRC state (RRC_IDLE or RRC_INACTIVE). For example, for some traffic types with ON-OFF patterns, UE may want to be sent to RRC_INACTIVE in OFF part for power saving.
The RRC message based indication can be implemented in a way similar to RRC setup request. The UE sends RRC release request, and the network responds with either RRC release or RRC reject. This is illustrated in the figure below.


Fig. 1	RRC connection release request, followed by NW response
[bookmark: _GoBack]Notice that the RRC message based method does introduce some signaling overhead, but that should be acceptable in NR. Based on the above discussions, we suggest introducing RRC message based indication, and we have the following proposals:
Proposal 1:	Introduced the RRC Release Request message, which can be sent by UE when it prefers to leave RRC_CONNECTED.
Proposal 2: 	UE can indicate its preferred RRC state (RRC_IDLE or RRC_INACTIVE) in the RRC Release Request message
Proposal 3:	The network can reject UE’s RRC release request if it thinks that the UE should stay in RRC_CONNECTED.
Proposal 4:	Introduce a prohibit timer for the RRC Release Request message.
Timer-based RRC release
In LTE and NR, a DataInactivityTimer can be configured, but the purpose is to resolve RRC state mismatch in case the RRC Release message is not properly received. Upon expiry of DataInactivityTimer, the UE goes to idle mode, performs NAS recovery and restores any RRC state mismatch.
Timer-based UE autonomous release (UE goes to idle mode without performing NAS recovery) was proposed for NB-IoT but eventually not introduced for NB-IoT. The main concern about autonomous release is that if RRC Release message is not sent, the information that is normally conveyed in the release message (e.g. redirection information) needs to be sent somewhere else, which means significant protocol changes. 
In NR, if the RRC message base release indication is adopted, we can introduce a timer for autonomous release. 
· The timer is started upon UE sending RRC Release Request, and stop when any data transmission or RRC messaging happens. 
· UE is released upon timer expiry. 
· FFS whether to perform NAS recovery upon timer expiry. 
· This timer is similar to the DataInactivityTimer in that it helps release the UE when RRC Release message is not received. However, since it is started after UE sending RRC Release Request, its value is expected to be shorter than DataInactivityTimer. Also, this timer is configured by the network to allow UE autonomous release, and the network may save the RRC Release message if it has no other information to tell the UE. Thus, UE does not NAS recovery when the timer expires.
Proposal 5:	Introduce a timer for autonomous RRC release in NR. The timer is started upon UE sending RRC Release Request, and stop when any transmission happens. Upon timer expiry, UE is released and it needs not to perform NAS recovery.
Conclusion
It is proposed to discuss and decide on the following proposal:
Proposal 1:	Introduced the RRC Release Request message which can be sent by UE when it prefers to leave RRC_CONNECTED.
Proposal 2: 	UE can indicate its preferred RRC state (RRC_IDLE or RRC_INACTIVE) in the RRC Release Request message
Proposal 3:	The network can reject UE’s RRC release request if it thinks that the UE should stay in RRC_CONNECTED.
Proposal 4:	Introduce a prohibit timer for the RRC Release Request message.
Proposal 5:	Introduce a timer for autonomous RRC release in NR. The timer is started upon UE sending RRC Release Request, and stop when any transmission happens. Upon timer expiry, UE is released and it needs not to perform NAS recovery.
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