Lockheed Martin Proprietary Information

Lockheed Martin Proprietary Information


3GPP TSG RAN WG2 #119-e			R2-2207894
e-Meeting, August 17th – 29th, 2022                                                

Agenda Item:	8.7.4
Source:	Lockheed Martin
Title:	Network-driven NTN-NTN Mobility Considerations
Document for:	Discussion
Introduction
The WID on R18 NR-NTN [1] includes the following objective on NTN-NTN measurement/mobility and service continuity enhancements:

· NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]

[bookmark: _Hlk110324940]There has been progress made related to NTN-NTN mobility enhancements, such as location-based and time-based conditional handover (CHO), in previous meetings.  These enhancements seek to improve handover performance, minimize connection drop, and avoid handover signaling overload [2][3]. 

In this document, we want to focus on two NTN-NTN handover scenarios that can be executed by the network, making them essentially “network-based conditional handovers.”  The two scenarios are quasi-earth-fixed beams and multi-orbit integrated NTN network. 

Discussion
In TR38.821 [4], the different satellite reference scenarios are captured:
Table 1-1: Non-terrestrial network scenarios
	Non-terrestrial Network
	Transparent satellite 
	Regenerative satellite 

	GEO
	A1
	A2

	LEO (steerable beams)
	B1
	B2

	LEO (fixed beams)
	C1
	C2



For LEO quasi-earth-fixed beams or steerable beams (B1,B2), the beam footprints are earth-fixed for a longer duration of time.  The network is aware of beam switching from one satellite to another and thus this condition can be used to handover UEs from the source to the target satellite. 

Additionally, UEs can switch between different satellites (LEO, MEO and GEO) due to limited coverage . Here again, the network has knowledge of beam switching and therefore can execute handovers without the UE evaluation of handover condition.

Observation 1: In the case of quasi-earth-fixed or steerable beam scenarios, the network is aware of beam switching and therefore can execute UE handovers. 

Observation 2: In an integrated multi-orbit NTN network, the network is aware of beam switching between different orbits and therefore can execute UE handovers.

It is noted that the above mentioned handover procedures can be executed by enhancement of conditional handovers, and/or service/feeder link switchover procedures. For example, unlike traditional CHOs [5,6] which are UE-based, the above handover procedures are network-based. Similarly, the current service/feeder link switchover procedures [4] seem to address only earth-fixed and earth moving cells explicitly, and quasi-earth-fixed cell scenarios are not fully addressed/specified. 

Proposal 1: It is proposed that NTN-NTN mobility procedures should be considered for further study and should include quasi-earth-fixed scenarios and multi-orbit integrated NTN network.

Conclusion
In this document, we provide our views on supporting handovers in two NTN-NTN scenarios and propose further study of  CHO and service/feeder link switchover procedures for enhancements and/or specification. 

Observation 1: In the case of quasi-earth-fixed or steerable beam scenarios, the network is aware of beam switching and therefore can execute UE handovers. 

Observation 2: In an integrated multi-orbit NTN network, the network is aware of beam switching between different orbits and therefore can execute UE handovers.

[bookmark: _GoBack]Proposal 1: It is proposed that NTN-NTN mobility procedures should be considered for further study and should include quasi-earth-fixed and multi-orbit integrated NTN network.
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