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

1. For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful
2. Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused

3. Decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.

4. The discussion on how to indicate the frequency information for each TN coverage area should be combined with the discussion on which SIB will be used to indicate the TN coverage area, possibly based on evaluation of the signalling overhead

5. The acquired TN area coverage information remains valid until the next system information update of the SIB including TN coverage info

Working assumption:

1. We do not introduce new triggers making the UE reacquire the TN coverage information from SI

In this paper, we will continue to discuss which SIB to broadcast TN coverage area information and how to broadcast TN coverage area in moving cell.
2. Discussion
2.1 Cell reselection between NTN and TN

2.1.1 Which SIB to broadcast TN coverage area information
Due to the large coverage of the NTN cell, there can be a large number of neighbouring TN cells. In real deployment the operators may want to ensure that UE prioritizes TN over NTN, as the NTN deployment is to be achieved step by step in the early phase and the user experience may be not as good as TN. In Rel-17, RAN2 discussed TN prioritization over NTN, and the agreement is to leave it to configuration. To achieve this purpose, TN cells can be configured with higher priority. However, the UE has to try to detect and measure all the TN neighbour cells of higher priorities even if there are no valid neighbour TN cells nearby. If the UE is able to differentiate when camping 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 in an area where there is no TN network coverage. 

In previous meeting, RAN2 has agreed to broadcast TN coverage area information list, and each area is defined using center location coordinates and its radius. Furthermore, companies have different views on which SIB is used to broadcast TN coverage area information. There are three possible solutions 
· Option 1: SIB 19
· Option 2: SIB 3/4

· Option 3: A new SIB
The maximum SI message size is 2976 bits. If SIB19 broadcasts 8 NTN neighbour cell assistance information, assuming orbital parameter ephemeris format is used for serving cell and neighbour cell, the remaining available space in SIB19 is about 187 bits (based on rough calculation). The size of IE included in SIB19 is listed in table 1.
2976 - 270 - 39 - 48 - 16 - (270+22+10)*8 = 187bits
Table 1 the size of IE included in SIB19
	IE 
	SIZE

	ntn-Config-r17
	approximately 238bits or 270bits

	t-Service-r17
	39bits

	referenceLocation-r17
	48bits

	distanceThresh-r17
	16bits

	ntn-NeighCellConfigList-r17,

ntn-NeighCellConfigListExt-v1720
	ntn-Config-r17
	approximately 238bits or 270bits

	
	carrierFreq-r17  
	22bits

	
	physCellId-r17
	10bits


Assuming center location for TN coverage information is 48 bit and its radius is 16 bit, if each TN coverage area is associated with only one frequency information (which includes 22 bits), SIB19 can contain about 2 TN coverage areas. If the TN area is associated with two frequencies, SIB19 can only accommodate 1 TN areas. Note that the above is based on rough calculation. Considering each optional field needs one additional bit to indicate the presence, there is even littler space in SIB19. Besides, if PCI information is added to TN area or more frequencies are associated to one TN area, it will further add additional size to TN coverage.
Observation 1: If each TN area is associated with 2 frequencies, SIB19 can at most accommodate 1 TN areas.

With Option 2 (TN coverage area information is contained in SIB 3/4), SIB 3/4 needs to be updated as the satellite moves. Considering the TN coverage area information is NTN-specific, we prefer not to mix it with legacy SIBs, since the validity duration of the information may be different from the legacy SIBs (e.g. TN coverage information is quite stable and unlikely to change for quasi-fixed cells, but for moving cells there are other concerns and will be discussed later). Also, if the TN coverage information is indicated per frequency in SIB3/4, it introduces much signalling overhead since the size of center location and radius is much larger than the size of an NR frequency.
We think having a separate SIB is better, which has enough space for TN coverage information and is more future proof. Besides, broadcasting the TN coverage area information is an enhancement, and less critical than the SIB19 and SIB3/4 which are supposed to be obtained by all UEs, UEs not capable of such R18 enhancements do not need to acquire the new SIB.
Proposal 1: A new SIB is introduced to broadcast the TN coverage area information.
2.1.2 How to broadcast TN coverage area in moving cell
In moving cell scenarios, NTN cell covers different geographical areas as the satellite moves. If the NTN cell updates TN coverage area corresponding to the currently covered geographic area, the TN coverage information is updated quite frequently due to the high speed of satellite movement. However, the TN coverage area is relatively static in the current geographic area. Considering that the satellite's trajectory is predictable, the NTN moving cell can broadcast TN coverage area based on the predicted trajectory.
For instance, if the NTN cell only broadcast the TN coverage area information according to the current coverage:
At T1, NTN moving cell covers TN area1 and TN area2, and broadcasts TN area1 and TN area2;
At T2, NTN moving cell covers TN area2 and TN area3, and broadcasts TN area2 and TN area3;
At T3, NTN moving cell covers TN area3, and broadcasts TN area3.
During the period from T1 to T3, the cell needs to trigger SI modification procedure twice. However, if the moving cell predicts the movement by implementation and broadcasts more TN areas than located in the current coverage, the UE does not need to frequently update the SI information:
At T1, NTN moving cell covers TN area1 and TN area2, and broadcasts TN area1, TN area2 and TN area3;

At T2, NTN moving cell covers TN area2 and TN area3, and broadcasts TN area1, TN area2 and TN area3;

At T3, NTN moving cell covers TN area3, and broadcasts TN area1, TN area2 and TN area3.

Proposal 2: The broadcast TN coverage areas are not restricted to be located in the current coverage of the NTN cell.
From the UE side, if the UE is static or doesn’t move far away, when UE performs cell reselection, UE doesn’t need to read TN coverage area as TN coverage around the UE is unchanged.
Proposal 3: If UE is static or doesn’t move far away, when UE performs cell reselection, UE doesn’t need to read TN coverage area. 

3. Conclusion
In this paper, we discuss NTN-TN reselection enhancements. The following observation and proposals are provided:
Observation 1: If each TN area is associated with 2 frequencies, SIB19 can at most accommodate 1 TN areas.

Proposal 1: A new SIB is introduced to broadcast the TN coverage area information.
Proposal 2: The broadcast TN coverage areas are not restricted to be located in the current coverage of the NTN cell.

Proposal 3: If UE is static or doesn’t move far away, when UE performs cell reselection, UE doesn’t need to read TN coverage area. 
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