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1. Introduction
In 3GPP TSG RAN #80 meeting, a New SID: Study on UE power saving in NR was approved [1]. One of the objective of this SID is to:
Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode.  
In addition to supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE, efficient transition from RRC_INACTIVE to RRC_IDLE is also worth studying since staying in RRC_INACTIVE is more power-consuming for UE compared to staying in RRC_IDLE. 
In this contribution, we share some thoughts on supporting efficient transition from RRC_INACTIVE to RRC_IDLE.
2. Discussion
In NR R15, when network decides to release a UE from RRC_INACTIVE to RRC_IDLE, network has to send RAN paging to UE first. Upon receiving the paging message, UE initiates RRC resume procedure and receives RRCRelease message which may also include wait time, cell reselection information or redirect information (i.e. deprioritisationReq, cellReselectionPriorities, redirectedCarrierInfo and waitTime).


Figure 1. Traditional procedure for NW triggering RRC release from RRC_INACTIVE to RRC_IDLE
Transiting the RRCResumeRequest message and decoding RRCRelease message is power consuming and UE can only enter RRC_IDLE after such interaction with network. We suggest to study the enhancement of UE power saving procedure in supporting efficient transition from RRC_INACTIVE to RRC_IDLE mode.
Proposal 1: Efficient transition from RRC_INACTIVE to RRC_IDLE mode should also be studied in this SI.
The RRC_INACTIVE state in NR is quite similar to the URA_PCH state in UMTS. Discussions on efficient transition from URA_PCH state to idle mode happened in the evolution of UMTS and a 	Paging based solution was introduced finally.
In TS25.331 [2], “RRC connection release information” is included in the Paging Record. Upon receiving a PAGING TYPE 1 message containing RRC connection release information with the "Release indicator" inside set to “Release”, UE release all the radio bearers and enter idle mode. 
Similarly, to enable efficient and fast transition from RRC_INACTIVE to RRC_IDLE without initiating RRC Resume procedure for power saving on both UE side and network side, a Paging message based solution should be considered in R16.


[bookmark: _GoBack]Figure 2. Efficient transition from RRC_INACTIVE to RRC_IDLE based on Paging message
Proposal 2: Paging message based efficient state transition from RRC_INACTIVE to RRC_IDLE mode shall be considered in Rel-16.
In NR R15, the wait time, cell reselection information or redirect information (i.e. waitTime, deprioritisationReq, cellReselectionPriorities, and redirectedCarrierInfo) is sent to UE via RRCRelease message after the security is activated. In the efficient transition procedure, integrity protection of the “RRC connection release information” should also be studied. For example, a short MAC-I can be generated on the network side and sent to UE along with the “RRC connection release information”. Upon receiving the Paging message, UE will generate a short MAC-I and verify the integrity of the “RRC connection release information” by comparing the generated short MAC-I with the one received via Paging message. If the integrity verification is successful, UE goes to RRC_IDLE and apply the wait time, reselection information or redirection information included in the “RRC connection release information”. Otherwise, UE ignores the “RRC connection release information” and initiates normal RRC Resume procedure.
Proposal 3: The release indication should be introduced in paging message, and the release indication should be integrity protected.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: Efficient transition from RRC_INACTIVE to RRC_IDLE mode should also be studied in this SI.
Proposal 2: Paging message based efficient state transition from RRC_INACTIVE to RRC_IDLE mode shall be considered in Rel-16.
Proposal 3: The release indication should be introduced in paging message, and the release indication should be integrity protected.
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