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1. Introduction 
There was an email discussion to address service continuity scenarios between NTN and TN [1]. In this contribution, we elaborate our considerations on this issue and provide a Text Proposal.
2. Discussion
When a UE moves between the coverage boundary of Terrestrial Network (TN) and Non-Terrestrial Network (NTN), cell selection/reselection, measurement objects configuration and handover preparation should be studied in NTN in order to guarantee the service continuity.
TN-NTN service continuity

For a NTN-capable UE which is about to lose its terrestrial cellular coverage, it is relatively straight forward for it to tune to the allowed satellite frequency bands in order to search for any possible satellite signals. Alternatively, terrestrial network may provide assistance information in terms of measurement configuration for NTN frequencies either based on UE capabilities or broadcast in the SI for all UEs. Such mobility could still be based on cell quality measurements.
Proposal 1: For TN to NTN service continuity, UE may autonomously select NTN at the end of TN coverage. Alternatively, TN may provide NTN frequencies as measurement configuration.
NTN-TN service continuity

But when the situation is the other way around i.e. when a NTN-capable UE currently connected to a satellite cell enters the terrestrial cellular network, handover/reselection to the terrestrial cellular network may not be triggered based on the cell quality. For example, a UE on a cruise ship would turn off searching for terrestrial cell signals for the sake of power saving whilst out at sea where there is no terrestrial coverage. But when it approaches a coast where there is a terrestrial coverage, there is need for the UE to be woken up to this fact. Furthermore in the case that there is a coverage overlapping between NTN and a terrestrial network and for a UE connected to NTN when to start measurements on the terrestrial signal may be problematic because the link quality on NTN may still be good enough and the coverage of the beam foot print may be up to hundreds of kilometres. TN and NTN operators may have an agreement whereby UE will be searching for TN with a priority e.g. due to billing reasons. Therefore a mechanism to trigger the UE to handover/reselect to a terrestrial cellular network should be studied. 
Proposal 2: RAN2 to agree that, for NTN to TN service continuity, UE may search TN with a priority and cell quality based mobility will not work.  
One of the straightforward solutions could be if the NTN RAN is aware of UE location then it can trigger the UE to perform measurements on TN.

Proposal 3: RAN2 to discuss the solutions for NTN to TN service continuity.
3. Conclusion
We propose RAN2 to discuss and agree on following proposals:
Proposal 1: For TN to NTN service continuity, UE may autonomously select NTN at the end of TN coverage. Alternatively, TN may provide NTN frequencies as measurement configuration.
Proposal 2: RAN2 to agree that, for NTN to TN service continuity, UE may search TN with a priority and cell quality based mobility will not work.  
Proposal 3: RAN2 to discuss the solutions for NTN to TN service continuity.
4. References
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5. Appendix
We provide TP proposal as follows appended to service continuity TP.
-------------------Start of TP----------------------------------------------------------------------------------------------------------------

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 

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); thus, the frequency band information would be useful for e.g. to identify the expected coverage range of the TN, antenna type to be used at the UE and for measurement configuration at access level. Note that the frequency band information could be derived from the existing means and doesn’t imply the need for specification changes.

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.

UE transmit power levels are set according to TN and NTN specifications.

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 relay UE transmit power and sensitivity levels are set according to TN and NTN specifications. 

The NTN access may operate in frequency bands below or above 6 GHz


For TN to NTN service continuity, either the edge of TN cell may indicate the presence of NTN network based on the existing measurement framework or the selection of NTN could purely be based on UE implementation. However, there may not be an edge of NTN coverage, so for NTN to TN service continuity, mobility based on NTN cell quality cannot be used. A UE may search the Terrestrial Network with a priority. One solution could be if network/UE are aware of UE location then the current measurement configuration framework can be reused while taking into account the UE location.
-------------------End of TP----------------------------------------------------------------------------------------------------------------

