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1. Introduction

In RAN2#101bis meeting, RAN2 agreed that the UE will go to idle state when the UE leaves "camped normally" state.
Agreements:

1
To adopt as a baseline for Rel-15 the simplest solution when a UE enters RRC_IDLE when it leaves "camped normally" state.

2
Additional solutions can be considered in Rel-15/16 on top of the baseline approach.

In RAN2#ADH1807 meeting, RAN2 reached a working assumption that RRC_INACTIVE supports “Camped on any cell” and "Any cell selection" states.
Working assumption

1
RRC_INACTIVE supports “Camped on any cell” and "Any cell selection". 

2
Consequence that in the case periodic timer expires when UE is not camped on a suitable cell will not trigger transition to IDLE.

The RRC_INACTIVE UE performs mobility as idle mode UE, however, it is different from idle mode UE due to the connection between RAN and CN is always kept and ready to receive DL data at any time, e.g. triggered by RAN initiated paging.
In this paper, we will discuss the supporting of the “Camped on any cell” and "Any cell selection" for RRC_INACTIVE state.
2. Discussion

For RRC_INACTIVE UE, the UE will perform RRC resume procedure when the UL data arrive in the UE side or the periodical timer expiries and the UE will be also ready to monitor the RAN initiate paging and CN imitated paging when the DL data arrive in the RAN side.
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When the periodical timer expiries and the RRC_INACTIVE UE cannot initiate the RRC resume procedure for the RNA update procedure, the RAN node will release the UE AS context locally.

When the RRC_INACTIVE UE cannot response the RAN initiate paging the network will release the UE AS context and trigger the CN initiated paging. If the UE cannot response the CN initiated paging, the CN will detach the UE locally.

If the UE is in “Any cell selection” state, the UE will miss the paging if there are RAN initiated paging or CN initiated paging for the UE because the UE will not monitor the paging during the “Any cell selection” state. When the UE is in “Camped on any cell” the UE can only obtain the limited service. The UE can monitor the paging and system information and can originate the emergency call. However it is not clear if the RRC_INACTIVE UE can perform RNAU in “Camped on any cell” state and "Any cell selection" state.
Proposal 1: RAN2 is kindly asked to confirm that RRC_INACTIVE UE cannot perform RNAU in “Camped on any cell” state and "Any cell selection" state.
From the network deployment point of view, the cell in RNA should provide the normal service for the UE and the network should ensure it. So if the UE select an acceptable cell and camp on it, the target cell will not belong to the RNA and the UE should perform the RNAU due to across the RN boundary. If the UE cannot perform RNAU procedure, it makes sense the UE should go to idle because the UE is already out of RNA.
Proposal 2: RAN2 is kindly asked to confirm that if RRC_INACTIVE UE cannot perform RNAU due to out of RNA, the UE should release the UE context and go to idle state.

How to support the “Camped on any cell” state and "Any cell selection" state for RRC_INACTIVE UE is still not clear for NR, we summarize 4 options: 
Option 1: if RRC_INACTIVE UE enters “Any cell selection” state, the UE releases the UE context and goes to idle state.
Option 2: if RRC_INACTIVE UE enters “Any cell selection” state and finds an acceptable cell to camp, the UE releases the UE context and goes to idle state.

Option 3: if RRC_INACTIVE UE enters “Any cell selection” state and finds an acceptable cell to camp, the UE keeps the UE context and RRC_INACTIVE state until the periodical timer expiries or paging is received for the UE. If the UE still cannot find a suitable cell, the UE releases the UE context and goes to idle state.

Option 4: if RRC_INACTIVE UE enters “Any cell selection” state, the UE starts a timer. If the UE still cannot find a suitable cell before the timer expiries, the UE releases the UE context and goes to idle state. The timer is up to network configuration.
Based on the above discussion, RRC_INACTIVE UE in “Camped on any cell” state and "Any cell selection" state will:
	
	UE side
	RAN side

	Case 1: RNAU due to timer expiries.
	Cannot imitate the RRC resume procedure.
	Release the UE context locally

	Case 2: RNAU due to across boundary.
	Cannot imitate the RRC resume procedure.
	Unknown what happed.

	Case 3: RRC resume due to RAN initiated paging.
	1) Cannot imitate the RRC resume procedure to response the paging.
2) May miss the paging.
	Release the UE context locally and trigger the CN initiate paging.

	Case 4: RRC resume due to UL data arrival.
	Cannot imitate the RRC resume procedure.
	Unknown what happed.


Firstly, the RRC_INACTIVE UE cannot find a suitable cell to camp is an abnormal case and the UE context may be released in RAN side during “Camped on any cell” state and "Any cell selection" state. Even though the UE is required to connect to the network for service, the UE can initiate a new RRC connection request for the service. So it is not necessary to support the “Camped on any cell” state and "Any cell selection" state for RRC_INACTIVE UE.
Proposal 3: if RRC_INACTIVE UE enters “Any cell selection” state, the UE releases the UE context and goes to idle state.

3. Conclusions:

In this contribution, we discuss the supporting of the “Camped on any cell” and "Any cell selection" for RRC_INACTIVE state:
Proposal 1: RAN2 is kindly asked to confirm that RRC_INACTIVE UE cannot perform RNAU in “Camped on any cell” state and "Any cell selection" state.
Proposal 2: RAN2 is kindly asked to confirm that if RRC_INACTIVE UE cannot perform RNAU due to out of RNA, the UE should release the UE context and go to idle state.

Proposal 3: if RRC_INACTIVE UE enters “Any cell selection” state, the UE releases the UE context and goes to idle state.
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