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Introduction
In the NR WID [1], the mobility of RRC_INACTIVE STATE needs to be supported and during the SI phase, it was agreed that a UE in the RRC_INACTIVE state can be configured with the RAN-based notification area. In this contribution, we will give our understanding on the UE mobility in inactive state.
Discussion 
In TR38.804 [2], the definition for the RAN-based notification area is as follows:
A UE in the RRC_INACTIVE state can be configured with the RAN-based notification area, whereupon:
-	a notification area can cover a single or multiple cells, and can be smaller than CN area;
-	a UE does not send any "location update" indication when it stays within the boundaries of the notification area;
-	leaving the area, a UE updates its location to the network.
Based on the above description, it’s clear that the network will allocate a specific notification area to the UE when it moves a UE to RRC_INACTIVE state. In case UE moves to an area outside of the notification area, it will perform a RAN-based notification area update procedure (RNAU) to update its location to the network and the new access NR node may configure a new notification area for this UE based on some policy. 
During the RNAU procedure, if the UE accesses in the anchor NR gNB, there will be no signaling over Xn and NG interface. In case the UE accesses to a new NR gNB different from the anchor NR gNB, an example of signalling flow is shown in the Figure1. 



Figure 1 RNA update across the gNBs
As shown in the Figure1, when the new gNB receives the RRC RNA Update Request message from the UE, it will retrieve UE context from the anchor gNB and send Path Switch Request message towards the corresponding NGC to update NG connection. After that, the anchor gNB is relocated to the new gNB. The New gNB may configure the UE with a new notification area through the RRC RNA Update message. 
Proposal 1: In case the RNA update is trigged duo to UE moving out of configured RNA, the anchor gNB and NG connection should be relocated to the new gNB if the UE accesses from a new gNB different from the anchor gNB.
As we analyze in [3], a periodic RNA update may be beneficial to keep visibility of the UE presence especially for very low activity UEs. The network may configure a periodic RNAU timer for the inactive mode UE. The UE needs to perform periodic RNAU with the network after the expiry of the periodic RNAU timer. 
Similarly, if the UE accesses from the anchor gNB, no signalling is required over Xn and NG interface. In case the UE accesses to a new gNB that is different from the anchor gNB, the Xn and NG interface signalling needs to be considered. Two possible options are analyzed as below.
Option 1：the NG connection is updated


Figure 2 periodic RNA Update with anchor gNB relocation
This option is similar with above RNAU procedure triggered due to UE mobility case, when the new gNB receives the RNA Update Request message from the UE, it will retrieve UE context from the anchor gNB and update NG connection towards the corresponding NGC, the anchor node is relocated to the new gNB. 
Option 2: the NG connection is kept with anchor gNB


Figure 3 periodic RNA Update without anchor gNB relocation 

In this option, it is not required to relocate the anchor gNB nor the NG connection. When the new gNB receives the period RNA Update Request message from the UE, it will send RNA Update Request message to the anchor gNB, then anchor gNB will terminate this procedure with sending RNA Update Response message to the new gNB.
Compared with Option 1, the NG signalling can be reduced which introduce less impact to the NG core network. On the other hands, RAN paging can also be optimised considering the lasted UE location is known by the anchor gNB, the RAN paging area can be limited to an area smaller than RNA in some scenarios. Therefore, option 2 is preferred for period RNA update.
Proposal 2: In case of periodic RNA update, the anchor gNB is not required to be relocated to the new gNB.
Proposal 3: “RNA Update” procedure should be introduced in Xn interface to notify the anchor gNB the periodic RNA update when UE accesses from a new gNB different from the anchor node.
Conclusions
In this paper we discuss the RNA update procedures for a UE in RRC_INACTIVE state and provide following proposals:
Proposal 1: In case the RNA update is trigged duo to UE moving out of configured RNA, the anchor gNB and NG connection should be relocated to the new gNB if the UE accesses from a new gNB different from the anchor gNB.
Proposal 2: In case of periodic RNA update, the anchor gNB is not required to be relocated to the new gNB.
Proposal 3: “RNA Update” procedure should be introduced in Xn interface to notify the anchor gNB the periodic RNA update when UE accesses from a new gNB different from the anchor node.
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