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1	Introduction
According to the latest draft TS 38.304, the cell selection is only applicable to RRC_IDLE state. The paper discusses about the scenario that the cell selection should also be applicable to RRC_INACTIVE state.
[bookmark: _Ref178064866]2	Discussion
In the draft TS 38.304-100 [1], the cell selection is not applicable to the RRC_INACTIVE state as shown in the text below. 
	The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
-	PLMN selection;
-	Cell selection and reselection;
-	Location registration and RNA update;
Cell selection is only applicable to RRC_IDLE state. 



In LTE, a UE in RRC_IDLE state shall evaluate the S criterion for the serving cell every DRX cycle and evaluate the intra-frequency, inter-frequency, and inter-RAT cell reselection criteria every DRX cycle. If a UE in RRC_IDLE is not configured with eDRX_IDLE cycle and has evaluated in Nserv consecutive DRX cycles (i.e., 1.28 s, 2.56 s or 5.12 s) that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities. If the UE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information during the time T (10 s) [2], the UE shall initiate cell selection procedures for the selected PLMN.
In RAN2 AH#3, there are some agreements made for NR regarding the cell selection and cell reselection for UE in RRC_IDLE and RRC_INACTIVE states.
	Agreements for idle and inactive mode:
1	Take cell suitability, acceptability, barred and reserved cell definitions from LTE as baseline for NR.
2	Cell selection criterion (S criterion) is applied to cell selection and reselection. 
…	
6	Cell reselection for intra frequency case and equal priority inter frequency case, criterion (R criterion) is applied to cell reselection. 
…
12	 Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority.
13	 Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority as in LTE is applied.

	Agreement:
1	PLMN selection procedures captured in 38.304 are applicable to both NR Idle and Inactive modes



[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc509923396]The parameters of Nserv consecutive DRX cycles and T for a UE in RRC_IDLE or RRC_INACTIVE in NR to determine whether the serving cell is suitable and whether a suitable cell found during the measurements of all neighbour cells can be defined in the same way as defined for RRC_IDLE in LTE. 
In NR, when a UE in RRC_INACTIVE state is camped normally state, 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 based on the requirements to be defined in TS 38.133 [3]. Th UE may skip the measurements on the neighbour cells if the defined conditions for the serving cell are fulfilled. 
The UE behaviours upon the expiry of the timers in relation to Nserv consecutive DRX cycles and T are illustrated in Table 2-1. If the UE in RRC_INACTIVE state in NR is temporarily out of the coverage of the registered PLMN, the serving cell of the UE may not fulfil the S criterion within a pre-defined Nserv consecutive DRX cycles. 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 pre-defined time T, 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. There is a scenario that the UE may return from out of the coverage and find a suitable cell in the previously registered PLMN after a short time period which is longer than Nserv ×DRX cycles + T. In this case, the UE in RRC_INACTIVE should be able to initiate the cell selection procedure and attempt to camp on a suitable cell without leaving RRC_INACTIVE state. 
Table 2-1: UE behaviours upon the timer expiry in RRC_IDLE state and RRC_INACTIVE state
	Stage
	Timer Expiry
	UE Behaviors

	Stage 1
	The serving cell does not fulfil the cell selection criterion S after evaluated in Nserv consecutive DRX cycles
	The UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules. 

The UE shall reselect to a new suitable cell if found based on cell reselection criteria.

	Stage 2
	Not found any new suitable cell in all neighboring cells after the time window T
	The UE shall initiate the search for available PLMNs. The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs.

The UE performs the initial cell selection or cell selection by leveraging stored information.

Once a suitable cell is found this cell shall be selected.



A UE in RRC_INACTIVE state should be able to initiate the cell selection procedure to find a suitable cell when it returns from out of coverage of the registered PLMN. 
In another paper, R2-1804724 [4], we have analyzed several cases for the stage 2 for the UE in RRC_INACTIVE state.
· Case (a): a suitable cell is found in the UE’s previously registered PLMN or in a new PLMN. 
· [bookmark: _GoBack]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 [5]. The UE might be moved by the network to the Idle mode during the PLMN registration or after the registration. However, the UE should firstly camp a cell before sending the LR request. 
A UE in RRC_INACTIVE state performs the cell selection before making the registration on the selected PLMN. 
In Case (b), 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). 
A UE in RRC_INACTIVE state should be able to perform a cell selection on an acceptable cell to obtain the limited service. 
Given the above discussions, we have the following proposal.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc510697566][bookmark: _Toc510695075][bookmark: _Toc510698810]The cell selection is applicable to both of RRC_IDLE and RRC_INACTIVE states.
[bookmark: _Toc510697567][bookmark: _Toc510695076][bookmark: _Toc510698811]RAN2 to adopt the text proposal into 38.304.
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[bookmark: _Toc510697568]Text Proposal

***************** start of first change ***************************************
[bookmark: _Toc506417722][bookmark: _Toc468872127]4.1	Overview
The RRC_IDLE state and RRC_INACTIVE state tasks can be subdivided into three processes:
-	PLMN selection;
-	Cell selection and reselection;
-	Location registration and RNA update;
Cell selection is only applicable to RRC_IDLE state. 
PLMN selection, cell selection procedures, cell reselection procedures, and location registration are common for both RRC_IDLE state and RRC_INACTIVE state.
Editor’s NOTE: Whether same parameters are used for cell reselection in RRC_IDLE state and RRC_INACTIVE state is FFS.
When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 
With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 
The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and, as outcome of a successful Location Registration, the selected PLMN becomes the registered PLMN [9].
If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed. In RRC_INACTIVE state, if the new cell does not belong to the configured RNA, a RNA update procedure is performed.
If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [9] and search for a suitable cell if another PLMN has been selected by NAS.
If the UE loses coverage of the registered PLMN, either a new PLMN is selected automatically (automatic mode), or an indication of which PLMNs are available is given to the user, so that a manual selection can be made (manual mode).
Registration is not performed by UEs only capable of services that need no registration.
The purpose of camping on a cell in RRC_IDLE state and RRC_INACTIVE state is fourfold:
a)	It enables the UE to receive system information from the PLMN.
b)	When registered and if the UE wishes to establish an RRC connection, it can do this by initially accessing the network on the control channel of the cell on which it is camped.
c)	If the PLMN receives a call for the registered UE, it knows (in most cases) the set of tracking areas (in RRC_IDLE state) or RNAs (in RRC_INACTIVE state) in which the UE is camped. It can then send a "paging" message for the UE on the control channels of all the cells in the corresponding set of areas. The UE will then receive the paging message and can respond.
d)	It enables the UE to receive ETWS and CMAS notifications.

***************** end of first change ***************************************

***************** start of second change ***************************************
[bookmark: _Toc506417733][bookmark: _Toc468872141]5.2.1	Introduction
Cell selection is applicable in RRC_IDLE state whileand cell reselection is are applicable in both RRC_IDLE state and RRC_INACTIVE state.
UE shall perform measurements for cell selection and reselection purposes as specified in [8].
The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell selection criteria.
In order to expedite the cell selection process, stored information for several RATs may be available in the UE.
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in [8].
The NAS is informed if the cell selection and reselection result in changes in the received system information relevant for NAS.
For normal service, the UE shall camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:
-	Receive system information from the PLMN; and
-	receive registration area information from the PLMN, e.g., tracking area information; and
-	receive other AS and NAS Information; and
-	if registered:
-	receive paging and notification messages from the PLMN; and
-	initiate transfer to Connected mode.
For cell selection, measurement quantity of a cell is up to UE implementation.
For cell reselection in multi-beam operations, using a maximum number of beams to be considered and a threshold which are provided in SystemInformationBlockTypeX, measurement quantity of a cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-	if the highest beam measurement quantity value is below the threshold: 
-	derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11];
-	else:
-	derive a cell measurement quantity as the linear average of the power values of up to the maximum number of highest beam measurement quantity values above the threshold. 

***************** end of second change ***************************************



Conclusion
In this paper, we have discussed about the scenarios that the cell selection should also be applicable to RRC_INACTIVE state. 
In the previous sections we made the following observations:
1. The parameters of Nserv consecutive DRX cycles and T for a UE in RRC_IDLE or RRC_INACTIVE in NR to determine whether the serving cell is suitable and whether a suitable cell found during the measurements of all neighbour cells can be defined in the same way as defined for RRC_IDLE in LTE.
1. A UE in RRC_INACTIVE state should be able to initiate the cell selection procedure to find a suitable cell when it returns from out of coverage of the registered PLMN. 
1. A UE in RRC_INACTIVE state performs the cell selection before making the registration on the selected PLMN. 
1. A UE in RRC_INACTIVE state should be able to perform a cell selection on an acceptable cell to obtain the limited service.
Based on the discussion, we propose the following:
Proposal 1	The cell selection is applicable to both of RRC_IDLE and RRC_INACTIVE states.
Proposal 2	RAN2 to adopt the text proposal to 38.304.
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