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1. Introduction
In the RAN2 NR Ad-Hoc, there were some more agreements made on the RRC_Inactive [1] and the text proposal on some of the aspects on the RRC_Inactive has been captured in the updated TR [2]. In this contribution, we discuss the expected behaviour when a UE is crossing a boundary of RAN notification areas upon cell reselection for more clarification, and provide our views and a text proposal.
2. Discussion
So far, RAN2 has discussed the concept or modelling of the Inactive state. For instance, the UE in Inactive performs the cell reselection without informing the gNB of its location (i.e. cell) update within the RAN notification area. On the other hand, if the UE in Inactive reselects a cell outside the RAN notification area (e.g., crossing the boundary of RAN notification areas) as shown in the figure 1, the UE shall perform the RAN level location update. For this purpose, there could be two options:

a. UE performs RAN level location update during/after moving to RRC_Connected
b. UE keeps staying in RRC_Inactive and performs RAN level location update
In high level comparison, the Option a) will be simple, while the Option b) may reduce the UE battery consumption. Some more aspects are discussed in the following.
In the Option a), upon detecting the UE has moved to outside of the RAN notification area, the UE firstly sends the RRC connection resume request to a target gNB. The target gNB tries to retrieve the UE context from the source gNB (which may or may not be succeeded). If successful, the target gNB sends the RRC connection resume to the UE and the UE responds with the RRC connection resume complete. The target gNB may configure the RAN notification area in the RRC connection resume or the RRC connection reconfiguration after the resume procedure. If the UE context retrieval is failed, the target gNB may respond with the RRC connection setup as a new RRC connection establishment. In the failure case, the target gNB will configure the RAN notification area, if necessary, after the NAS connection setup.
In the Option b), instead of performing the RRC connection resume procedure as in the Option a), the UE sends the RRC signaling in RRC_Inactive (e.g. with a scheme similar to the Solution A in UL data transmission [1]) which may or may not include the same contents as the RRC connection resume request. If the target gNB succeeds the UE context retrieval, the target gNB sends the RRC signaling including a configuration of new RAN notification area, where this RRC signaling is assumed to be received by the UE in RRC_Inactive (detail FFS relating to DL data reception in Inactive). On the other hand, if the target gNB fails the UE context retrieval, the gNB may instruct the UE to perform the RRC connection setup procedure as fall back, or release the RRC connection to move the UE to RRC_Idle.
For the Option a), it is up to the network implementation when the target gNB moves the UE to RRC_Inactive. If the target gNB keeps the UE in RRC_Connected relatively longer, the UE battery may be consumed compared to the Option b). While, the target gNB quickly moves the UE to RRC_Inactive, there may not be much difference between the Options a) and b) in terms of the UE battery consumption.
Although still some more discussions are necessary, it would be good to make a baseline architecture to complete the study and continue discussing the possibility for an optimization in the WI phase, if necessary. Thus, we propose to make a working assumption to go for the option a).
Proposal 1: RAN2 to make a working assumption that the UE moves to the RRC_Connected upon the cell reselection to outside the configured RAN notification area in order to inform the gNB of its RAN-level location update.
Proposal 1a: An optimization such that the UE can perform the RAN-level location update in RRC_Inactive can be discussed in the WI phase, if necessary.
If the proposal 1 can be agreed, we also propose to capture the text proposal below to the TR.
[image: image1.png]NR gNB ((})) Xn () el ()

A A A

0 00

Connected > Cell reselection from | | Cell reselection from Cell 2 to Cell 3 crossing
Inactive transition Cell1to Cell2 RAN notification area boundary

In (hnnmed“
\

J L J
i

#2





Fig.1: Example of cell reselection crossing boundary of RAN notification areas
3. Conclusion

In this contribution we discussed the expected behaviour when a UE is crossing a boundary of RAN notification areas upon cell reselection and we propose to make a working assumption for which an optimization may be further discussed in the WI phase, if necessary.
Proposal 1: RAN2 to make a working assumption that the UE moves to the RRC_Connected upon the cell reselection to outside the configured RAN notification area in order to inform the gNB of its RAN-level location update.

Proposal 1a: An optimization such that the UE can perform the RAN-level location update in RRC_Inactive can be discussed in the WI phase, if necessary.
If the proposal 1 can be agreed, we also propose to capture the text proposal below to the TR.
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5.5.2.1
RAN-based notification area management

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 by moving to the RRC_CONNECTED.
NOTE 1:
It can be discussed in the work item phase whether the location update can be done in RRC_INACTIVE,
There are several different options on how the RAN-based notification area can be configured:
-
List of cells;

-
A UE is provided an explicit list of cells (one or more) that constitute the RAN-based notification area.
-
RAN area.
-
A UE is provided (at least one) RAN area ID;
-
A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
NOTE 2:
It will be decided in the work item phase whether to support both options, list of cells and RAN area ID, or only one of them.
NOTE 3:
A list with cells may contain only one entry implementing RAN-based notification area comprising one cell.
