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1   Introduction
It was agreed in RAN2#98 that the network initiated RRC state transition from inactive to idle shall be supported in NR, and 
“as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE”
In RAN2#99bis that “A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.”

A release indication conveyed in RAN paging in [1] was proposed and no agreement was made.
In this contribution, we continue the discussion on how to achieve network initiated RRC state transition from INACTIVE to IDLE with further analysis.
2   Discussion

Usually, the NG-RAN node will release the INACTIVE UE to IDLE state after a period of inactivity based on implementation. 

In order to support network initiated RRC state transition from inactive to idle, the anchor NG-RAN node will initiate RAN paging in RAN notification area. If the UE responds RAN paging in a cell served by the anchor NG-RAN node, the anchor NG-RAN node may release the UE to IDLE directly. No RAN3 impact is foreseen.

However, if the UE responds RAN paging in a new NG-RAN node, the UE Context Retrieval procedure will be triggered. The new NG-RAN would not know the RAN paging is triggered for release purpose. In such case, the new NG-RAN node will keep the UE in CONNECTED state and may restart the inactive timer again. The UE will not be transferred to IDLE and be forcedly kept in CONNECTED for a long time which may increase UE power consumption.
Hence, it is necessary for the new NG-RAN node to knowledge the intention of RAN paging from anchor NG-RAN node, i.e., whether the RAN paging is triggered by arrival DL data, or by inactive timer expiration.

In last RAN3 meeting, a release indication conveyed in RAN paging in [1] was proposed.  Another alternative is to carry the release indication in the Retrieve UE Context Response message as illustrated in Figure 1. 
Based on the release indication, the new NG-RAN node can decide to send the UE to IDLE state once the UE RRC connection is resumed. This alternative is aligned with the following RAN2 agreements. However, the name of msg 4 is still FFS and pending in RAN2.

“as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE”
“A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.”
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Figure 1: Network initiated UE state transition from INACTIVE to IDLE
Considering RAN paging is a non-UE associated signalling, carrying the release indication in RAN paging will cause many redundant signalling overhead on Xn. We propose to choose the alternative of carrying the release indication in Retrieve UE Context Response message.
Proposal 1: A release indication is conveyed in Retrieve UE Context Response message to support Network initiated UE state transition from INACTIVE to IDLE.
Currently, the tabular for Retrieve UE Context procedure is still absent. A skeleton of the procedure is proved in the stage 3 TP [2] as well.  Furthermore, I-RNTI, short MAC-I, and new serving cell ID which are deemed necessary for the serving gNB are also provided in the tabular.
3   Conclusion
In this contribution, we continue the discussion on how to achieve network initiated RRC state transition from INACTIVE to IDLE with further analysis and achieved the following proposal:
Proposal 2: A release indication is conveyed in Retrieve UE Context Response message to support Network initiated UE state transition from INACTIVE to IDLE.
The stage 2 and 3 text proposals are provided in section 5 and in [2].
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5   Text Proposals to 38.300
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. The UE notifies the network if it moves out of the configured RNA.

If the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).

Upon RAN paging failure, the gNB behaves according to TS 23.501 [3].

The AMF provides to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer.
At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in TS 23.501 [3].

If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NGAP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.

If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.
If the serving NG-RAN node decides to send the UE in RRC_INACTIVE state to RRC_IDLE, it triggers RAN paging in the RNA. If the UE accesses a NG-RAN node other than the last serving NG-RAN node, the last serving NG-RAN node may inform the new-NG-RAN node to release the UE to RRC_IDLE in Retrieve UE Context procedure.
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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