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1	Introduction
The paper discusses the procedure of a UE in RRC_INACTIVE state or in Idle mode in NR to find and camp on a suitable cell or an acceptable cell when no suitable cells found. The paper also discusses whether a UE in RRC_INACTIVE state should autonomously make a transition to Idle mode if no acceptable cells found in the procedure.  
[bookmark: _Ref178064866]2	Discussion
In NR, when a UE in RRC_IDLE state or RRC_INACTIVE state is camped normally, i.e., camped on a suitable cell, it shall perform the measurements of serving cell, intra-frequency NR cells, inter-frequency NR cells, inter-RAT E-UTRAN cells; it shall also evaluate the cell selection criterion S for the serving cell and evaluate the intra-frequency, inter-frequency, and inter-RAT cell reselection criteria. Th UE may skip the measurements on the neighbour cells if the defined conditions for the serving cell are fulfilled.
During the cell reselection evaluation process, the UE may find out that the serving cell does not fulfil the S criterion within a defined time window (Nserv consecutive DRX cycles with the value of 1.28 s, 2.56 s or 5.12 s in LTE [1]). Then, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement (skipping) rules. If the UE could not find any new suitable cells during the within a defined time window (T with the value of 10 s in LTE), it shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs and perform cell selection on a new selected PLMN or the previously registered PLMN. 
In LTE, the procedure for a UE in Idle mode to find and camp on an acceptable cell or a suitable cell is performed in the “Any Cell Selection” state. 
[bookmark: _Toc510698110][bookmark: _Toc510696727][bookmark: _Toc510707112]A UE in RRC_INACTIVE state shall enter Any Cell Selection state to find and camp on a suitable cell or an acceptable cell when there are no suitable cells found for a time window longer than the pre-defined time window (Nserv consecutive DRX cycles + T) during the cell reselection evaluation process, as defined for a UE in Idle mode in LTE.  
The definitions of an acceptable cell and a suitable cell are described in TS 38.304 [2] shown in the text below.
	acceptable cell:
An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in a NRnetwork:
-	The cell is not barred, see subclause 5.3.1;
-	The cell selection criteria are fulfilled, see subclause 5.2.3.2;
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either: 
-	the selected PLMN, or: 
-	a PLMN of the Equivalent PLMN list
-	The cell selection criteria are fulfilled, see subclause 5.2.3.2;
-	A cell is served by the selected/registered PLMN and not barred.
According to the latest information provided by NAS:
-	The cell is not barred, see subclause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" [12], which belongs to a PLMN that fulfils the first bullet above;



There are several cases for the UE in RRC_INACTIVE during the scanning, the PLMNs search and the cell search: 
· Case (a): a suitable cell is found in the UE’s previously registered PLMN or in a new PLMN. 
· Case (b): no suitable cells are found, but an acceptable cell is found in the UE’s previously registered PLMN or in a new PLMN. 
· Case (c): no acceptable cells are found. 
In Case (a), the UE shall select the PLMN and camp on the found suitable cell. The UE may also perform the registration on the PLMN, if the UE is capable of services which require registration, the UE shall perform registration on the PLMN. The registration is successful if the UE has found a suitable cell to camp on and the Location Registration (LR) request from the UE has been accepted in the registration area of the cell on which the UE is camped [3]. The UE may be moved by the network to the Idle mode. After camping on the suitable cell and the successful registration on the PLMN, the UE in RRC_INACTIVE or Idle mode shall enter the Camped Normally state to perform the cell reselection evaluation process.  
In Case (b), since an acceptable cell only provides limited service and does not accept the LR request from a UE, the UE does not need to perform the registration on the PLMN. However, the UE should be able to obtain the limited service by camping on the acceptable cell. 
[bookmark: _Toc510698111][bookmark: _Toc510696728][bookmark: _Toc510707113]A UE in RRC_INACTIVE state should be able to camp on an acceptable cell to obtain the limited service (originate emergency calls and receive ETWS and CMAS notifications).  
In LTE, the UE in Idle mode shall enter the Camped on Any Cell state after the UE camping on a found acceptable cell. 
[bookmark: _Toc510698112][bookmark: _Toc510696729][bookmark: _Toc510707114]A UE in RRC_INACTIVE state shall enter the Camped on Any Cell state after camping on a found acceptable cell. The UE behaviours in the Camped on Any Cell state are same as defined in LTE for RRC_IDLE UEs.  
In Case (c), the UE should stay in Any Cell Selection state to find and camp on a suitable cell or an acceptable cell. The question is whether the UE should autonomously move to the Idle mode or stay in RRC_INACTIVE state.  Since the UE shall not perform cell selection or cell reselection evaluation process, there are no impacts even if the cell reselection configurations might be different (for example, the dedicated frequency priority configured to UE in RRC_INACTIVE state and UE in Idle mode might not be same). Therefore, it is unnecessary for the UE to move to Idle mode. Furthermore, since the UE does not camp on a suitable cell, it is not possible to perform RAN Notification Area update for RRC_INACTIVE state and the Tracking Area update is not possible to be performed even if the UE moves to Idle mode. Once a suitable cell is found to camp on by the UE, the network can decide whether to move the UE to Idle mode. 
[bookmark: _Toc510698113][bookmark: _Toc510696730][bookmark: _Toc510707115]A UE in RRC_INACTIVE state shall not autonomously make a transition to Idle mode when there are no acceptable cells found in the Any Cell Selection state.  
Based on the above explanation, the wanted behaviours of the UEs in the RRC_IDLE state and RRC_INACTIVE state are the same. Therefore, the states and state transitions procedures including cell selection and cell reselection (entire section 5.2.2 in 38.304) are applicable for both RRC_IDLE and RRC_INACTIVE states. 
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A UE in RRC_INACTIVE state shall enter Any Cell Selection state to find and camp on a suitable cell or an acceptable cell when there are no suitable cells found for a time window longer than the pre-defined time window (Nserv consecutive DRX cycles + T) during the cell reselection evaluation process, as defined for a UE in Idle mode in LTE.
Proposal 2	A UE in RRC_INACTIVE state should be able to camp on an acceptable cell to obtain the limited service (originate emergency calls and receive ETWS and CMAS notifications).
Proposal 3	A UE in RRC_INACTIVE state shall enter the Camped on Any Cell state after camping on a found acceptable cell. The UE behaviours in the Camped on Any Cell state are same as defined in LTE for RRC_IDLE UEs.
Proposal 4	A UE in RRC_INACTIVE state shall not autonomously make a transition to Idle mode when there are no acceptable cells found in the Any Cell Selection state.
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