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In the past RAN2 meetings [1-3], the agreements related to this contribution are as follows:
	Agreements:
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

Agreements:
1. For NTN-NTN cell reselection with earth moving cell, RAN2 will consider providing parameters of serving cell to UE, for UE to estimate when the serving cell stops providing coverage at the present UE location (FFS whether this will be an optional UE feature) (this does not exclude any time-based or location-based approach) (other solutions can also be considered)
2. 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.

Agreements:
1. System information is the basic means for providing necessary parameters to assist UE to estimate when the serving cell stops providing coverage at the present UE location.
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.
4. In Earth-moving cell, the reference location and distance threshold of serving cell are provided by network for UE to estimate when the serving cell stops providing coverage at the present UE location. FFS how the reference location and/or distance threshold are provided to the UE

Agreements:
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.
2. Continue the discussion on 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 this contribution, we focus on cell reselection enhancements to reduce UE power consumption.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: _Toc423020280][bookmark: _Ref37339923]Discussion
NTN-TN and NTN-NTN mobility and service continuity enhancements have been discussed in Rel-17 NTN. During the discussion of Rel-17 NTN, timing and location based cell re-selection for earth-fixed cell was mainly discussed because the fluctuation of received signal strength in NTN is smaller than in TN. 
· Timing based cell re-selection: Network provides the time information (t-Service) that when a cell is going to stop serving the area to UE. Thus, UE measures neighbouring cells for cell re-selection before t-Service. 
· Location based cell re-selection: UE measures the neighbour cells for cell re-selection when the distance between UE and reference location is greater than a distance threshold.
NTN-TN cell reselection for power saving
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[bookmark: _Ref110870386]Figure 1. NTN-TN co-existence scenario
In Rel-17 NTN, RAN2 agreed that TN cells can be configured with a higher priority over NTN because TN cells provide more performance than NTN cells. In that, UE can cell reselect to TN cells in NTN-TN co-existence scenario as in Figure 1. In this case, UEs (UE 1, 2, 3) always measure neighbouring TN cells which are provided by system information even if there are no neighbour TN cells. This will cause continuous power consumption. And, power consumption of RRC Idle/Inactive is one of the important factors. Therefore, it was decided to discuss methods for reducing power consumption in Rel-18 NTN enhancements.
We think that an additional distance based cell measurement rule for cell re-selection is a way to reduce power consumption. For example, UE may not measure TN cells when the distance between UE and the reference location of a TN cell (which can be a cluster of TN cells or a specific area) is larger than a threshold. This method can be applied to both earth-moving and fixed cells because the reference location is fixed in terrestrial.
RAN2 has agreed to support assistance information based cell reselection enhancements. Some aspects of assistance information are as follows: 
· Opt 1: Neighbour cell’s cell type (TN or NTN)
· Opt 2: Where TN network is available
· The cell center and cell radius of TN neighbour cells, or in other terms, the reference location and a distance threshold of TN neighbour cells
· The boundary line between TN area and NTN area
· For quasi-earth fixed cells, TN coverage is described by a distance range from the cell center and an angle range based on a reference direction
· An indication could be included in system information to indicate NTN cell’s coverage overlaps with terrestrial TN cell’s coverage
· NTN cell can be divided to several virtual areas based on certain criteria. The virtual areas and the corresponding TN frequency information are broadcast as assistance information to help UE perform more accurate TN measurements
· Introduce a parameter using the polygon shape captured in TS 23.032 to describe the coverage area of a TN neighbour cell
For the Opt 1, we think that the cell type of the neighbor cell indication (explicit) is help UE which frequencies should be measured when the condition (distance) is met. As discussed in [2], UE can differentiate TN and NTN frequencies using the band number (implicit way). However, since there is overlap frequency bands between TN and NTN, indication of which frequency is TN (Explicit way) helps to UE.
Proposal 1: Introduce the cell type indication of neighboring cell (TN or NTN) by explicit way
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[bookmark: _Ref127454764]Figure 2. Example of TN coverage & TN network
In RAN2#120, RAN2 has agreed to investigate on the detail of the TN coverage data. First of all, we want to discuss TN coverage data. In our understanding, TN coverage data means a specific area information with at least one TN network. We think that reference location and distance threshold mechanism is enough to describe where TN network(s) is/are available. In our understanding, there are no reasons to introduce any other information to detect TN coverage. Any other information (i.e., related to virtual area or specific shape) could cause un-necessary overhead. It is up to network implementation how to configure TN coverage. In other words, UE can measure the TN cells frequency which corresponds to TN coverage when the distance between UE and the reference location (TN Cell center) is lower than the distance threshold (TN Cell radius). Also, we think these TN coverage data/TN network configuration is up to network implementation. 
Proposal 2: Assistance information (Reference location and distance threshold) of TN coverage should be used to indicate where TN network is available
As the above described, assistance information (reference location, distance threshold, etc) of TN coverage can be used to detect TN coverage. On the granularity of assistance information aspects, there are two options as follows
· Option 1: Only one assistance information
· Option 2: Assistance information configured per TN network  
In Option 1, there is one assistance information to detect TN network(s) within TN coverage. In other words, if reference location and distance threshold is used for assistance information, reference location can be a center of TN coverage and distance threshold can be a radius of TN coverage. In Option2, there are assistance information as many as TN network. In other words, if reference location and distance threshold is used for assistance information, reference location can be a center of TN network and distance threshold can be a radius of TN network. 
In Figure 2, TN networks are close or far away together in NTN coverage. It is quite reasonable scenario considering the NTN cell coverage. Therefore, network should be able to configure more than one assistance information. 
Furthermore, we think that UE has to know which frequencies are related to assistance information of TN network/coverage. This can help UE to reduce power consumption and search for proper frequencies. For example, if NW provides the frequency list related to assistance information of TN coverage/network, UE can select which frequencies should be measured.
Proposal 3: RAN2 need to discuss granularity of assistance information as following options:
· Option 1: Only one assistance information
· Option 2: Assistance information configured per TN network
Proposal 4: More than one assistance information should be supported
Proposal 5: Introduce TN frequency list per assistance information
Conclusion
In this contribution, we discussed cell re-selection enhancement. According to discussion in section 2, we have the following proposals:
Proposal 1: Introduce the cell type indication of neighboring cell (TN or NTN) by explicit way
Proposal 2: Assistance information (Reference location and distance threshold) of TN coverage should be used to indicate where TN network is available
Proposal 3: RAN2 need to discuss granularity of assistance information as following options:
· Option 1: Only one assistance information
· Option 2: Assistance information configured per TN network
Proposal 4: More than one assistance information should be supported
Proposal 5: Introduce TN frequency list per assistance information
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