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1. Introduction
In RAN #80, a new Rel-16 study item on NR UE power saving was approved [1] with the following objectives:
3) Study the enhancement of higher layer procedures for UE power saving   [RAN2]

a) Study the enhancement of  UE paging procedure based on the additional power saving signal/channel/procedure

b) Study the enhancement of  UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  

Some progress had been made in RAN1 and the corresponding agreements were captured in the TR 38.840 [2]. In this contribution, we will discuss the objective 3-b), i.e. b)
Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode.
2. Discussion
In current 3G/LTE/NR system, RRC connection release is controlled by network. It means the gNB will make the decision to release the RRC connection. The UE transits from RRC_CONNECTED to RRC_IDLE/ RRC_INACTIVE mode upon reception of RRCRelease or RRCSuspend message. The transition will be performed after 60ms from the time when the RRCRelease message was received, or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully received. In order to avoid the loss of RRCRelease, which will lead to UE staying in RRC_CONNECTED mode, the timer dataInactivityTimer is introduced. Upon the expiry of dataInactivityTimer, the UE will transit from RRC_CONNECTED mode to RRC_IDLE mode.
But in practical, UEs may still stay in RRC_CONNECTED mode even there is no traffic data for a period to wait the reception of RRCRelease message. It will lead unnecessary power consumption for measurement or PDCCH monitor. Thus, fast release mechanism can be considered. 
In UTRAN, signaling connection release indication is supported in TS 25.331. Upon receiving this signaling, UTRAN requests the signaling connection release from upper layers. Then, the signaling connection release procedure will be initiated. In LTE, a similar procedure, release assistance indication, is also introduced for the BL UE in TS 36.331. The network enables this procedure by setting the parameter rai-Activation to TRUE. The BL UE will send this request to the network if there is no more data transmission. In NR, similar mechanism can be considered. 
Moreover, since the UE may have better understanding on the traffic status in some scenarios, e.g. any subsequent UL data transmission, it is better for the UE to send an indication to the network to help the RRC release. And the final decision on whether to release the RRC connection can be made at the network side. 
In RAN2#105bis meeting, it was agreed that a mechanism for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED can be enabled. Thus, RAN2 should further conclude what kind of indication can be used as assistance information for the efficient state transition.
The UE assistance information can be RRC release or suspend request, the indication to transition out of RRC_CONNECTED, or the reason for the RRC release/suspend request, e.g. no data transmission, shorter dataInactivityTimer values. One simplest approach is to indicate the network UE preference on the state transition. From the network side, whether to release the UE to idle or suspend to inactive can be up to UE mobility state, traffic characteristics, etc. It can be left to network decision to idle or inactive mode.
Proposal 1: Efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE should be supported for power saving. UE can indicate the preference on state transition to the network, while whether to release the UE to idle or suspend to inactive mode can be up to network final decision. 
3. Text proposal on TR

---------------------------------------------------------Text Proposal Start-------------------------------------------------------
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.  This UE assistance information consists of which RRC state the UE preferred to transit to. Whether to release the UE to idle or suspend to inactive mode can be up to network final decision. 
---------------------------------------------------------Text Proposal End-------------------------------------------------------Proposal 2: RAN2 to consider the above text proposal about the efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE for power saving. 
4. Conclusion
In this contribution, we discuss the efficient transition from RRC_CONNECTED to RRC_IDLE/ RRC_INACTIVE. Based on the discussion, we have the following proposals:
Proposal 1: Efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE should be supported for power saving. UE can indicate the preference on state transition to the network, while whether to release the UE to idle or suspend to inactive mode can be up to network final decision. 

Proposal 2: RAN2 to consider the above text proposal about the efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE for power saving. 
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