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Introduction
In last RAN2 meeting, there were some discussions about NTN-TN cell reselection enhancements and some agreements were reached as following [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.

Agreements:
1. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.
2. 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)

Agreements:
1. We don’t introduce additional cell reselection prioritization rules for NTN vs TN in Rel-18 (e.g. per service type, per mobility state, or per UE type) on top of what specified in Rel-17 

In this contribution, we would like to provide some further analysis about TN coverage information, UE storage overhead and cell type indication for NTN-TN reselection enhancements. 
Discussion
[bookmark: _Hlk41985036]2.1 TN coverage information
To reduce UE power consumption due to unnecessary TN neighbor cell search and measurements beyond its reachable scope, it is beneficial that the network delivers available TN neighbor cell information to the UE. And according to the discussion progress, it is agreed that 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. However, regarding the assistance information for UE to identify an area where TN network is available is still not convergent. And in last RAN2 meeting, we have agreed to adopt explicit description of geographical TN area and focus on the following options for further discussion:
	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, option 2 could just provide a little too rough TN area information, which may still lead to some unnecessary TN neighbouring cells measurements and UE power consumption. And the accuracy of the specific boundary line is based on the list of location coordinates, the more location coordinates, the more accurate. While more location coordinates also means larger overhead. Therefore, the comprise is needed between accuracy and overhead for option 2, which will lead to more work unexpected..
Observation 1: Option 2 just provides a rough TN area information, which may still lead to some unnecessary TN neighbouring cells measurements and UE power consumption. And the comprise is needed between accuracy and overhead for option 2, which will lead to more work unexpected.  

For option 6, some companies indicate that the TN area shape may be an irregular shape and difficult to describe with only a reference location and a radius. And with the polygon shape, it could outline any TN’s coverage footprint in an accurate manner. Further, polygon shape solution could provide a bigger area to reduce security issue of exposing a gNB position. However, polygon shape description needs a list of locations, similarly, the more location, the more accurate, which also introduce larger overhead. Then considering the security concern, with multiple location points for polygon shape, it still could deduce the gNB position. 
Observation 2: Option 6 also has overhead issue and with multiple location points for polygon shape, it may still have security issue of exposing a gNB position. 

Finally, option 1 seems to the simplest solution to provide TN coverage information with less overhead, while may have the security risky of TN gNB position leakage. If adopt option 1, maybe we could discuss a instead solution, for example, provide a relative TN position information from NTN coverage(e.g. direction and distance to the current NTN serving cell. ). With the relative TN position information, UE could reduce more unnecessary measurements that option 2 and network could also save more overhead that both option 2 and option 6.
Observation 3: Current option 1 seems to the simplest solution to provide TN coverage information with less overhead while may have the security risky of TN gNB position leakage. 

Proposal 1: Suggest RAN2 to consider the above analysis into account when decide the final TN area information providing solution.
2.2 UE storage overhead
For the UE storage overhead, with the proper assistance information about TN neighbour cells, UE could be able to avoid some TN neighbour cells measurements. And UE just need to focus on limited information. Therefore, there may not be large amounts of data at UE side without storage problem.
Proposal 2: With the proper assistance information about TN neighbour cells, there may not be storage problem at UE side .
2.3 Cell type indication
Then another issue, whether to introduce explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list (FFS on the granularity) or whether we rely on implicit information. In fact, we have discussed this issue in R17 many times, and in the email discussion [2] in 119bis meeting, there is also a slight majority view to derive the cell type information implicitly. For example, with the ephemeris or other NTN-specific assistance information in SIB, it is not difficult to deduce the cell type is NTN or TN. Even though HAPS may have same band number with TN as some companies indicated, considering HAPS also needs to provide NW information like satellite ephemeris, it is possible to implicitly judge the network type. 
Proposal 3: It is sufficient to derive the cell type(i.e. “TN” vs “NTN”) implicitly based on the existing NW assistance information.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on NTN-TN cell reselection enhancements and have the following observations and proposals:
Observation 1: Option 2 just provides a rough TN area information, which may still lead to some unnecessary TN neighbouring cells measurements and UE power consumption. And the comprise is needed between accuracy and overhead for option 2, which will lead to more work unexpected.  
Observation 2: Option 6 also has overhead issue and with multiple location points for polygon shape, it may still have security issue of exposing a gNB position. 
Observation 3: Current option 1 seems to the simplest solution to provide TN coverage information with less overhead while may have the security risky of TN gNB position leakage. 
Proposal 1: Suggest RAN2 to consider the above analysis into account when decide the final TN area information providing solution.

Proposal 2: With the proper assistance information about TN neighbour cells, there may not be storage problem at UE side .
Proposal 3: It is sufficient to derive the cell type(i.e. “TN” vs “NTN”) implicitly based on the existing NW assistance information.
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