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1. Introduction
It has been agreed that RRC supports three states including RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED in [1]. The characteristics of RRC_INACTIVE are
-
Cell re-selection mobility;

-
CN – NR RAN connection (both C/U-planes) has been established for UE;

-
The UE AS context is stored in at least one gNB and the UE;

-
Paging is initiated by NR RAN;

-
RAN-based notification area is managed by NR RAN;

-
NR RAN knows the RAN-based notification area which the UE belongs to;

The definition, configuration and update of RAN-based notification area (RNA) and the DRX configuration in RRC_INACTIVE are discussed in this contribution.
2. Discussion
While in inactive state, the UE location is not known by the network at cell level. Therefore RAN-based notification area could be considered to be larger than an area covered by a cell. RAN-based notification area can assumed to be consists of area covered by more than one cell potentially involving one or more NR gNBs. 
The configuration of RNA including DRX configuration, resume id and RNA should be per UE basis due to the different UE’s attributes, services and speed. One question is how to provide the RNA information to the UE. Since only RRC_CONNECTED UE can enter INACTIVE state, it is reasonable to configure the UE’s RNA using RRC dedicated signaling.  This approach is similar to the provisioning of TAI list to the UE in legacy LTE system. RNA or list of RNA can be configured to the UE by the RAN. RRC procedure which is used to transit UE to RRC_INACTIVE should be used for RNA configuration. RRC procedure is discussed in [2].
Proposal 1: RRC procedure which is used to transit UE from RRC_CONNECTED to RRC_INACTIVE should be used for RNA configuration.
RNA is UE specific and it can be defined as a list of cell(s) or a list of RNA id(s). Small cells will be widely used in NR and the number of cells in a RNA might be very large. Furthermore, the physical cell id might be long er than that of LTE. Therefore the signalling overhead for the RNA configuration should be considerable. If only one cell is configured to the UE, the physical cell id is still longer than RNA id. Therefore, RNA Id which is broadcast in the area should be used to configure RNA. The number of RNA id in a list is configurable, such as one.
Proposal 2a: RNA id is broadcasted in system information. 

Proposal 2b: UE’s RNA is defines as a list of RNA id(s).  The number of RNA id(s) in the list is configurable, such as one.
UE’s resume identity should be allocated by the corresponding anchor gNB and it is used to facilitate UE context retrieval at gNB. If the number of gNB in the RNA is very large that is very likely in NR, the UE’s resume identity should include (part of) the gNB identity, and the length needs further discussion. It is obvious to send (part of) the UE’s identity to identify the UE in the anchor gNB. 

Proposal 3:  UE’s resume identity which is constructed from (part of) the gNB identity and (part of) the UE’s identity should be transmitted in RRC procedure which is used to transit UE to RRC_INACTIVE. 

It is agreed that the UE in RRC_IDLE and RRC_INACTIVE states may use Discontinuous Reception (DRX) in order to reduce power consumption. While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism are used. The UE specific configuration such as DRX cycle used in RRC_INACTIVE should be per UE basis due to the different UE’s attributes and services, and other DRX parameters such as nB in LTE should be provided to the UE in system information. RRC procedure which is used to transit UE to RRC_INACTIVE should be used to configure the UE specific configuration such as UE specific DRX cycle.
Proposal 4a: UE uses DRX parameters in RRC_INACTIVE which is provided in system information except UE ’s DRX cycle.  
Proposal 4b: UE specific DRX cycle can be provided over RRC dedicated signaling.  
RAN should be aware of when the UE moves from one RNA to another. If the UE is configured with a list of RNAs, the UE should inform the RAN of the new location when the UE is moved to an area outside of the configured list of RNAs. The new location of the UE can be informed with a RNA update procedure. In addition to the RNA update triggered by the UE mobility, a periodic RNA update may also be beneficial to keep visibility of the UE presence especially for very low activity UEs. Periodic RNA update could also be used for optimization of RAN-based notification by limiting the notification area to an area smaller than RNA in some scenarios. The RRC procedure should be used since it is more reliable comparing to lower layer procedures and RRC connection resume procedure should be used for RNA update.
Proposal 5a: RNA update when the UE moves out of configured RNA and periodic RNA update should be supported. 

Proposal 5b: The RRC procedure such as RRC connection resume procedure should be used for RNA update.
3. Conclusion 
In this contribution, we discussed the definition, the configuration and the update of RAN-based notification area (RNA) and the DRX configuration in RRC_INACTIVE. The following proposals were made. 
Proposal 1: RRC procedure which is used to transit UE from RRC_CONNECTED to RRC_INACTIVE should be used for RNA configuration.

Proposal 2a: RNA id is broadcasted in system information. 

Proposal 2b: UE’s RNA is defines as a list of RNA id(s).  The number of RNA id(s) in the list is configurable, such as one.
Proposal 3: UE’s resume identity which is constructed from (part of) the gNB identity and (part of) the UE’s identity should be transmitted in RRC procedure which is used to transit UE to RRC_INACTIVE. 

Proposal 4a: UE uses DRX parameters in RRC_INACTIVE which is provided in system information except UE ’s DRX cycle.  

Proposal 4b: UE specific DRX cycle can be provided over RRC dedicated signaling.  
Proposal 5a: RNA update when the UE moves out of configured RNA and periodic RNA update should be supported. 

Proposal 5b: The RRC procedure such as RRC connection resume procedure should be used for RNA update.
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