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Introduction
This document is a revision of R2-1708176, where the changes concern that the proposed camping mechanism for a UE that leaves RRC_CONNECTED after being in Dual Connectivity with NR and LTE should be valid for all MR-DC options, and that the paper only handles procedures in NR.
[bookmark: _GoBack]This document discusses different aspects of the camping procedure in NR cells by a UE in idle or inactive mode.
[bookmark: _Ref178064866]Discussion
Service types in idle mode
Camping on a cell is necessary for the UE to get access to some services. In [1], three levels of services are defined for a UE in LTE:
-	Limited service (emergency calls, ETWS and CMAS on an acceptable cell)
-	Normal service (for public use on a suitable cell)
-	Operator service (for operators only on a reserved cell)
The cells are then categorised according to the service they offer for the UE. The following categories are described for LTE in [1]:
· Suitable cell
· Acceptable cell
· Reserved cell
· Barred cell
A suitable cell is a cell that, for a UE with a valid USIM, is part of the selected PLMN, the registered PLMN or of an equivalent PLMN and where the Tracking Area is not part of the list of "forbidden tracking areas for roaming". A suitable cell shall fulfil the cell selection criteria and shall not be barred.
An acceptable cell is a cell on which the UE may only camp to obtain limited service, i.e. setup of emergency calls and receive ETWS and CMAS notifications. Also an acceptable cell must fulfil the cell selection criteria and shall not be barred.
A UE is not allowed to camp in a barred cell whereas camping is only allowed for particular UEs in a reserved cell. Other UEs may not camp on a reserved cell.
It has been agreed, and included in the TR [2], that these definitions are applicable for cell selection also in NR. Experience from LTE has shown issues using a fixed timer (300s) for how long the UE should consider a cell as barred if it fails to acquire essential system information in bad coverage. This should be taken into account in similar scenarios in NR on cell barring.
The treatment of reserved cells in UE cell selection/reselection is tightly coupled with the SIM-stored Access Classes (0-9 and 11-15) in LTE and UMTS. When defining the cell reservation and the access control mechanisms in NR, this needs to be taken into account.
[bookmark: _Toc492542649][bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc494387035][bookmark: _Toc494387065]The definitions of cell categories (suitable cell, acceptable cell, reserved cell and barred cell) in LTE can be applied also for NR. The coupling to SIM-stored Access Classes for treatment of reserved cells at cell selection/reselection should then be taken into account.

Cell selection and reselection
Priority based cell reselection, with different priority settings per RATs and/or frequency, was introduced in the specifications together with the introduction of LTE. The network can thus inform the UEs about what RAT and/or frequency to prioritize at cell reselections. The same mechanism should be used in NR where it should be possible to set priorities at least between LTE and NR both on RAT and frequency level.
[bookmark: _Toc477814072][bookmark: _Toc477855192][bookmark: _Toc477979908][bookmark: _Toc477980003][bookmark: _Toc478031030][bookmark: _Toc478031148][bookmark: _Toc478033277][bookmark: _Toc478038609][bookmark: _Toc478132932][bookmark: _Toc478133456][bookmark: _Toc478161172][bookmark: _Toc478161243][bookmark: _Toc481403972][bookmark: _Toc481503640][bookmark: _Toc481771600][bookmark: _Toc481771711][bookmark: _Toc485420245][bookmark: _Toc490261824][bookmark: _Toc492542653][bookmark: _Toc494311489][bookmark: _Toc494356468][bookmark: _Toc494387038][bookmark: _Toc494387060]A priority based cell reselection mechanism should be defined in NR with priorities for at least NR and LTE on RAT and frequency level.

The UE shall not take information about access control settings in a cell into account at cell selection/reselection, i.e. it shall not reject a cell for camping on because access on that cell is currently not allowed for any of the access categories of the UE.
[bookmark: _Toc492542655][bookmark: _Toc494311491][bookmark: _Toc494356470][bookmark: _Toc494387039][bookmark: _Toc494387061]The UE should not take access control settings in a cell into account when selecting cell to camp on.

Dual connectivity
A UE in idle mode is camping in a cell and may, based on e.g. radio measurements and/or priorities perform cell reselection to either:
–	another cell on the same frequency;
–	another cell on another frequency within the same RAT; or
–	another RAT
In case of dual connectivity between two separate RATs, such as e.g. between NR and LTE (EN-DC), the UE will thus typically have started the connection in the RAT where it was previously camping. This will then also, at least initially, be the master RAT (i.e. have the MCG connection).
The master RAT should then decide where the UE should attempt to camp when it leaves RRC_CONNECTED and goes to idle (or inactive) mode. When the connection is released the UE goes to idle (or inactive) mode in the RAT where it had the MCG connection unless it is directed by the network to perform reselection to a cell in another RAT.
This is applicable for all the MR-DC options, i.e. with Dual Connectivity between NR and LTE.
[bookmark: _Toc492542650][bookmark: _Toc494387036][bookmark: _Toc494387066]In case of NR/LTE Dual Connectivity (MR-DC), the MCG will be established in the RAT where the UE was camping prior to entering RRC_CONNECTED.
[bookmark: _Toc492542656][bookmark: _Toc494311492][bookmark: _Toc494356471][bookmark: _Toc494387040][bookmark: _Toc494387062]When a UE with an NR/LTE Dual Connectivity connection (MR-DC) leaves RRC_CONNECTED, it shall attempt to camp in the RAT where it had the MCG connection, unless redirected to another RAT in the release message.

Camping in RRC_INACTIVE
As a new RRC state has been introduced in NR, namely RRC_INACTIVE, a UE may reselect to neighbouring cells within a configured RAN area without informing the network. Once the UE leaves the RAN area it will resume its connection to perform a location update (RAN Area or Tracking Area update). When the UE enters RRC_INACTIVE, it receives UE specific configuration, e.g. ran-AreaInfo, inactiveModeMobilityControlInfo, and ran-pagingCycle, in the RRC message sent from the network. When the UE evaluates a cell in RRC_INACTIVE for cell re-selection, it will use the same cell reselection rules as defined for RRC_IDLE.
If the UE receives specific cell re-selection parameters for RRC_INACTIVE, e.g. freqPriorityList and cellReselectionPriority in inactiveModeMobilityControlInfo, the UE should only use these parameters as long as it remains in RRC_INACTIVE. When the UE leaves RRC_INACTIVE it should discard these parameters, and if it is not configured with new parameters, the UE should use the configurations broadcasted in the system information.
[bookmark: _Toc492542657][bookmark: _Toc494311493][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc494356472][bookmark: _Toc494387041][bookmark: _Toc494387063]A UE in RRC_INACTIVE should use the same cell reselection rules as in RRC_IDLE.
[bookmark: _Toc492542658][bookmark: _Toc494311494][bookmark: _Toc494356473][bookmark: _Toc494387042][bookmark: _Toc494387064]If RRC_INACTIVE-specific parameters (e.g. for frequency or RAT prioritizations) are configured for a UE, these parameters should be discarded when the UE leaves RRC_INACTIVE.

Conclusion
In section 2 we made the following observations:
Observation 1	The definitions of cell categories (suitable cell, acceptable cell, reserved cell and barred cell) in LTE can be applied also for NR. The coupling to SIM-stored Access Classes for treatment of reserved cells at cell selection/reselection should then be taken into account.
Observation 2	In case of NR/LTE Dual Connectivity (MR-DC), the MCG will be established in the RAT where the UE was camping prior to entering RRC_CONNECTED.

Based on the discussion in section 2 we propose the following:
Proposal 1	A priority based cell reselection mechanism should be defined in NR with priorities for at least NR and LTE on RAT and frequency level.
Proposal 2	The UE should not take access control settings in a cell into account when selecting cell to camp on.
Proposal 3	When a UE with an NR/LTE Dual Connectivity connection (MR-DC) leaves RRC_CONNECTED, it shall attempt to camp in the RAT where it had the MCG connection, unless redirected to another RAT in the release message.
Proposal 4	A UE in RRC_INACTIVE should use the same cell reselection rules as in RRC_IDLE.
Proposal 5	If RRC_INACTIVE-specific parameters (e.g. for frequency or RAT prioritizations) are configured for a UE, these parameters should be discarded when the UE leaves RRC_INACTIVE.
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