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1	Introduction
In the RAN2#106 NTN offline discussion, it was agreed to merge the TPs from [2] and [3] to the TP agreed in [1] with additional inputs from Vodafone. 
2	Discussion
This document provides a draft TP capturing the technical issues and broad level solutions for seamless service continuity across Terrestrial and Non-Terrestrial networks together with a TP to TR 38.821.

3	Conclusion
Proposal: RAN2 to consider this draft TP as a baseline for email discussion. 

4	References
[1] R2-1907970 		Email discussion report [105bis#25][NRNTN] TP on NTN-TN service continuity scenarios, Nokia, Nokia Shanghai Bell
[2] R2-1907051 		Service continuity in NTN, Sony
[3] R2-1907792 		Service continuity between Non-Terrestrial and Terrestrial Networks, Huawei, HiSilicon

Text Proposal for TR 38.821


5.3 	Service continuity between NTN and TN
In 3GPP TS 22.261 (Clause 6.2.3	Service continuity requirements), for a 5G system with satellite access, the following requirements apply:
-	The 5G system shall support service continuity between 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by 2 different operators having an agreement.
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Figure 1 – Typical example of NTN-TN interworking mobility 
Note: The above figure is only an example capturing some of the possible NTN-TN mobility scenarios and not all.
The NTN and TN could either operate in two different frequency bands (e.g. FR1 vs FR2), or in same frequency band (e.g. FR1 or FR2).
The NTN reference scenarios as listed in chapter 4.2 considers two types of NTN UEs, a) UE with Omni directional antenna, b) UE with directive antenna. For the support of NTN-TN service continuity use cases, assumptions on UE characteristics considering NTN use cases are listed in the below table:
Table 1 : NTN use cases mapped to TN-NTN service continuity use cases and assumptions for frequency band and UE characteristics.

	NTN Use case 
	NTN-TN service continuity use case
	Assumptions for UE characteristics

	Stationary UE (eMBB) Pedestrian UE (eMBB) 

Machine UE (mMTC)
	Medium/high throughput – TN or NTN (LEO)
Low to medium throughput NTN (GEO)
	The UE is assumed to have TN and NTN connectivity capabilities.
The UE has omni-directional antenna type applicable to both TN and NTN connectivity.
The NTN access may operate in frequency bands below or above 6 GHz

	
Stationary/Vehicular relay UE (eMBB) 

[Relay UE on vehicles or ships
Relay UE on high speed trains
Relay UE on board airplanes]

	Medium/high throughput – TN or NTN (LEO)
Medium/high throughput NTN (GEO)
	The relay UE is assumed to have TN and NTN connectivity capabilities and provides service to the TN only capable UEs outdoor or inside buildings, vehicle or train/airplane, respectively.
The vehicular relay UE can have different antenna types for TN and NTN connectivity. 
The NTN access may operate in frequency bands below or above 6 GHz



<<TP1 start>>
For TN to NTN service continuity, at the edge of TN cell, the NTN can be expected to be present. The NTN selection could be based on the existing measurement framework or could be based on UE implementation. 
For NTN to TN service continuity, as there may not be an edge of NTN coverage, mobility based on NTN cell quality may not be used always. A UE may search for TN with priority. However, if the network is aware of UE location, then the current measurement configuration framework can be reused while taking into account the UE location.
A UE may turn-off the measurements for TN, while in NTN only coverage for power saving.

<<TP1 start>>

<<TP2 start>>
8.7.8 	Some of the technical issues to be addressed for a seamless service continuity across Terrestrial and Non-Terrestrial coverage areas
In order to provide seamless service continuity across Terrestrial and Non-Terrestrial coverage areas, a number of technical issues must be resolved. The two main scenarios are highlighted briefly below considering an example of non-overlapping terrestrial and non-terrestrial coverage:
1. Hand-out Scenario: where the UE is handed out of the Terrestrial Network to the Non-Terrestrial Network.
1. Hand-in Scenario: where the UE is handed in from the Non-Terrestrial Network to the Terrestrial network
See following Figure 1
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			Figure 1 Hand-in and Hand-out Scenarios

In both Hand-in and Hand-out scenarios, the following technical issues must be addressed:
· Neighbouring Cell lists of the Terrestrial Network: Satellite Cells, either static or moving, to be assigned as the neighbouring cells of the Terrestrial network 
· Neighbouring Cell lists of the Satellite Cells: assigning the neighbouring Terrestrial cells to satellites cells, either static or moving. 
· For moving Satellite Cells, for example Moving LEO Cells, the Terrestrial Cells must be assigned continuously as the neighbouring cell, as the cells moves along a trajectory on the ground  
· Handover threshold settings for UEs Handing-out and Handing in: Terrestrial Cells, close to the Satellite cells, to transmit different RX_lv, to cause the UE to trigger handover procedure earlier than in a normal handover. Further, due to potential large difference between TN and NTN RX_lv values, a simple threshold might not be sufficient. 
· Home PLMN Search Criteria for UEs searching for the Home Terrestrial Network: the current 6m search criteria/timer may need to be changed for situation where the UE has handed-out to a satellite cell and may not return to the Terrestrial Cell for a long time. For example, UE in a satellite cell in middle of the ocean 
· In a Handed-out scenario, where the UE is in the Satellite cell and it is in the Idle state, the DRX Cycle must be optimised such to minimise the UEs battery life and to minimise Paging Delay 
· Tracking Areas of Terrestrial and Satellite Cells must be kept separate, to easy the location and paging of the UE
See also following Figure 2
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Figure 2 Terrestrial and Satellite Cells across the Service Boundary: Terrestrial and Satellite Cells need to be assigned each other’s neighbours





<<TP2 end>>
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