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In RAN2#121 meeting [1], the agreements related to this contribution are as follows:
	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)


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.
Geographical TN Area
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[bookmark: _Ref110870386]Figure 1. NTN-TN co-existence scenario
In Rel-17 NTN, RAN2 has agreed that TN cells can be configured with a higher priority over NTN because TN cells provide more performance than NTN cells. In other words, UE can select to camp on 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. Since power consumption of RRC Idle/Inactive is one of the important factors, it was decided to discuss methods for reducing power consumption in Rel-18 NTN enhancements.
We think that an 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: 
· Where TN network is available
· Option 1: 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
· Option 2: The boundary line between TN area and NTN area
· Option 3: 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
· Option 4: An indication could be included in system information to indicate NTN cell’s coverage overlaps with terrestrial TN cell’s coverage
· Option 5: 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
· Option 6: Introduce a parameter using the polygon shape captured in TS 23.032 to describe the coverage area of a TN neighbour cell
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[bookmark: _Ref131602200]Figure 2. Candidate options to describe geographical TN Area
In RAN2#121, RAN2 has agreed to discuss explicit way (Option 1, 2 and 6) taking the signalling overhead into account to describe geographical TN Area as in Figure 2.
In our understanding, Option 1 requires only two parameters, a reference location (Cell center) and a distance threshold (Cell radius), to describe the geographical coverage area of a TN area.
In contrast, Option 2 and Option 6 describe the geographical TN area using a set of geographical coordinates. The number of required parameters for these options depends on the number of points needed to accurately describe the TN area. Unlike Option 1, which uses a distance threshold from a reference location, Option 2 and Option 6 do not require a distance threshold. Instead, they only require a reference location for each point needed to describe the TN area.
Therefore, we prefer Option 1 which requires fewer parameters than Option 2 and Option 6, it is likely to result in less signalling overhead.
Proposal 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius
TN coverage area information association with frequency
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[bookmark: _Ref127454764]Figure 3. Example of TN coverage area information association with frequency
In RAN2#121, RAN2 has agreed to associate the TN coverage information with frequency information. In our understanding, this means that if the UE meets the distance condition of TN Area X, it will perform measurements based on the frequency information associated with TN Area X. 
	RAN2#121 Agreements
TN coverage area information will be associated to the frequency information.


In this section, we want to discuss how to associate the TN coverage information with frequency information. We think that there are two methods for associating TN coverage information with frequency information as in Figure 3. 
· Option 1: Frequency information (ARFCN, PCI, etc) in TN coverage information
· Option 2: TN coverage information (index) in frequency information
Option 1 requires consideration of various factors such as different Intra/Inter-frequency parameters and determining which/how many parameters should be associated. In contrast, Option 2 is relatively simple because it only requires the inclusion of the TN coverage information index in the frequency information associated with the TN.
Proposal 2: RAN2 to discuss how to associate TN coverage information with frequency information
Proposal 3: TN coverage information index should be included in frequency information to associate TN coverage information with frequency information
Conclusion
In this contribution, we discussed NTN-TN cell re-selection enhancement. According to discussion in section 2, we have the following proposals:
Proposal 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius
Proposal 2: RAN2 to discuss how to associate TN coverage information with frequency information
Proposal 3: TN coverage information index should be included in frequency information to associate TN coverage information with frequency information
Reference
RAN2#121 Meeting report
3GPP
image3.png
. Frequency information
& Satellite F1 (TN Coverage information 1),
F2 (TN Coverage information 2),
F3 (TN Coverage information 2),

TN coverage information 2
- ARFCN, PCI, etc list

TN coverage information 1
- ARFCN, PCI, etc list




image1.png
g d
UE1 UE2 'Iﬂ .
UE3 (tg))‘,g

Always measure neighbor cell's RSRP/RSRQ




image2.png
Option 1

Point 1

Point 2

Option 2

Option 6




