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1. Introduction
In previous meetings, the following agreements on NTN-TN reselection were achieved：
Agreements @RAN2 #120:

1. RAN2 will first continue the investigation on the details of the TN coverage data (e.g. accuracy requirements for describing where TN network(s) is/are available) and UE storage overhead before deciding how to send the information to the UE.
Agreements @RAN2 #119bis-e:

1. To enhance NTN-TN cell reselection, means are defined for a UE to differentiate when camping in an area only covered by NTN network (earth-moving or earth-fixed) vs an area where TN network(s) is/are also available.

2. UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.

3. The method of detecting the transmission energy or SIB presence to determine the NTN coverage when a UE currently camps on a TN cell is not pursued.

Agreements @RAN2 #119:

1. RAN2 to work on a solution so that measurements for TN’s coverage are performed only when relevant (FFS what relevant means). 

2. RAN2 to work on assistance information that can be provided to NTN UEs for the above.

3. Cell reselection enhancements (for both NTN-NTN and NTN-TN mobility) are considered for both Earth-moving and (quasi-)Earth-fixed scenarios, at least via the use of system information for broadcasting necessary parameters (dedicated signalling is not precluded). FFS whether the same or different solutions are used for Earth-moving and (quasi-)Earth-fixed scenarios 
In this paper, we will continue to discuss the details of the assistance information for TN coverage prediction.
2. Discussion
If the UE can be aware that it is in an area only covered by NTN network (earth-moving or earth-fixed), the UE is not required to perform neighbour cell measurements for TN neighbour cells. Generally, gNB can obtain geographical coverage information of TN and NTN cells belonging to operator. The gNB may broadcast assistant information to help the UE to determine whether to initiate the measurement. 

With these deployment information, a large NTN cell can be divided into several sub-areas representing the actual geographic areas according to some certain criteria (e.g., existence/difference of TN cell coverage). The gNB may broadcast assistant information including several sub-areas and each sub-area may be described by a midpoint (which can be represented by longitude and latitude) and a radius. Another way to represent a sub-area is to broadcast the length and width of each sub-area in the area configuration. 
Meanwhile the gNB has the PCI and frequency information of its own serving cells, and can exchange these information with neighbouring gNBs. In addition, the NTN cell broadcasts assistant information not only about sub-areas, but also TN frequencies associated to each sub-area coverage. After UE receives the assistant information, UE can calculate which sub-area it belongs to according to its location information and the received assistant information. Further, UE can obtain TN frequency list specific to this sub-area, and perform the measurements accordingly. 

Figure1 shows an example: an NTN cell is divided into four sub-areas (sub area 1, sub area 2, sub area 3, and sub area 4) and TN information is illustrated as above. Correspondingly, the network will broadcast assistant information like below:
{{Sub area 1: centre point, radius}, {F1,F2,F3}}, 
{{Sub area 2: centre point, radius}, {F2,F5,F6}},
{{ Sub area 3: centre point, radius}, {F3,F4}},
{{ Sub area 4: centre point, radius}, {empty}}. 
For instance, {{Sub area 1: centre point, radius}, {F1, F2, F3}} means there are 3 TN frequencies in sub area 1, and UEs in sub area 1 only measure F1, F2 and F3. As another example, UEs in sub area 4 do not need to detect or measure and TN neighbour cells.
Without the assistant information every UE needs to measure all the TN frequencies (namely F1, F2, F3, F4, F5, and F6 in Figure 1).
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Figure 1: NTN Virtual areas and TN frequencies
Another way is to describe the TN network coverage area based on sub-area index. A large NTN cell or earth surface can be divided into several sub-areas representing the actual geographic area according to some certain defined criteria. The area division rules and index numbering rules can be sent to the UE. As previously described, sub-area can be described by length and width, and the length and width can be represented by distance or longitude interval and latitude interval. The gNB may broadcast the index of the sub-area covered by the TN network.
Proposal 1: RAN2 considers the way that describes the TN coverage area：
· Option A：the sub-areas and the corresponding TN frequency information
· Option B：the sub-areas index and corresponding TN frequency information
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 2：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 cell reselection enhancements. The following observations and proposals are provided:
Proposal 1: RAN2 considers the way that describes the TN coverage area：
· Option A：the sub-areas and the corresponding TN frequency information
· Option B：the sub-areas index
Proposal 2：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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