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1. Introduction
In RAN2 #121, the following agreements on NTN-TN reselection were achieved [1]:
Agreements:

1. TN coverage area information will be associated to the frequency information.

2. RAN2 adopts explicit description of geographical TN area, and focuses on the following options for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information):


Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.


Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side


Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.
3. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.

4. Also based on the signalling overhead of the broadcast solution, RAN2 will further consider the option that UE-specific update can be optionally be provided via dedicated signalling, overriding the broadcast configuration (FFS if via RRC or higher layers. FFS on the validity time, if provided by RRC)

In this paper, we will continue to discuss this aspect.
2. Discussion
In previous meeting, RAN2 has agreed to adopt explicit description of geographical TN area, and focuses on the following three options, taking the signalling overhead and accuracy into account:

· Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
· Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side

· Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.

From our perspective, the feasibility of Option 2 depends on the real deployment of TN cells. If the TN cells are distributed rather than centralized in a particular area, it is difficult to use a boundary line to describe the TN coverage.
Moreover, both Option 2 and Option 6 require multiple coordinates for a single TN area, which introduces much signalling overhead. Option 1 is simple and preferred.

Proposal 1: The TN coverage information is illustrated by the location coordinates of area center and radius (Option 1).

RAN2 has agreed to associate the TN coverage information with the frequency information, otherwise the UE does not know the TN coverage corresponds to which frequencies and still needs to blindly detect all the supported TN frequencies, leading to excessive power consumption. We think the easiest way for such association is to add a list of frequencies under each TN area information.
Proposal 2: Add a list of frequencies under each TN area information.

In the previous meeting, some companies proposed to provide TN coverage information via dedicated signalling. The corresponding scenario and signalling details are still not clear, and RAN2 will further investigate the necessity.

In our understanding, the TN information is quite stable, and should not be UE-specific information. The possible motivation for having it in the UE-specific signalling is consideration on the signalling overhead, e.g. NW broadcasts coarse information in the SIB while using dedicated signalling for transmitting finer information. For this end, RAN2 needs to further discuss the relationship between the coarse information and finer information, e.g. how the UE shall utilize the two kinds of information. In addition, when the UE enters RRC_CONNECTED, the UE measurement behaviour is in the control of the NW, because NW implementation will not configure the UE to measure a TN frequency while the UE is not in the coverage of such frequency. The only beneficial configuration could be in the RRCRelease message so that UE can continue to utilize the information after going to RRC_IDLE/RRC_INACTVE. However, the gain is still marginal and does not really justify the complexity.
Proposal 3: Providing TN coverage information through dedicated signalling is not supported.
The broadcast TN coverage information is to help the RRC_IDLE/RRC_INACTIVE UE to determine whether to initiate the measurement, to avoid excessive measurements. If the gNB is not able to obtain the deployment of TN coverage, the measurement relaxation can be left to UE. For instance, if the UE cannot detect TN neighbour cells for a given period of time, it can relax the measurements towards TN neighbour cells. The relaxation can be based on frequency priority (i.e., UE autonomously down-prioritize the TN frequencies broadcast by the gNB), or UE stops measuring TN frequencies temporarily and resume the measurement on TN frequencies some time later.

Proposal 4: If the NTN cell is unable to obtain the TN coverage information, whether to relax TN measurements depends on whether the UE can detect TN neighbour cells for a given amount of time. 

2. Conclusion
In this paper, we discuss NTN-TN reselection enhancements. The following observations and proposals are provided:
Proposal 1: The TN coverage information is illustrated by the location coordinates of area center and radius (Option 1).

Proposal 2: Add a list of frequencies under each TN area information.

Proposal 3: Providing TN coverage information through dedicated signalling is not supported.

Proposal 4: If the NTN cell is unable to obtain the TN coverage information, whether to relax TN measurements depends on whether the UE can detect TN neighbour cells for a given amount of time. 
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