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1   Introduction
This document aims to clarify some issues and our proposals associated to feeder link hard switch scenarios involving transparent LEO architecture in non-territorial network.

2   Discussion
During NTN operation, it may become necessary to switch the feeder link (SRI) between different NTN GWs toward the same satellite. This may be due to e.g. maintenance, traffic offloading, or (for LEO) due to the satellite moving out of visibility with respect to the current NTN GW.

As per the meeting consensus of RAN2 #108 and the latest version of TR 38.821 v16.0.0, two solutions are captured to address the problem of feeder link switch in transparent LEO architecture.

One solution assumes two feeder link connections serving via the same satellite during the transition, and there exists a HO based solution that should be feasible with Rel-15 or close to Rel-15 assumptions. This assumes that it is possible to represent cells of two different gNBs over a given area via the same satellite but via different NTN-GWs.

The other solution assumes only one feeder link connection serving via the same satellite is applicable during the transition, which means the signal of the serving cell will not be available during time T1 to time T2. To make the UE access to the serving cell again, two potential options are captured. A feeder link hard switch procedure is based on accurate time control, or conditional RRC re-establishment.

Different network deployment or operation scenarios required different solutions, feeder link soft switch of feeder link hard switch. For NTN LEO system, the system should be capable to be adaptive to different scenarios, and a unified solution is needed to cover the two solutions and address the two different scenarios.

A possible solution is that, when activity time with HO command is larger than zero, it means hard switch. When activity time is smaller than zero, equal to zero, or some other character that leads to no confusion, HO command designates soft switch and HO command can be executed immediately after received.
It is proposed that the activity time can be assigned with a value smaller than zero, equal to zero, or some other character that leads to no confusion, which designates soft switch.

Proposal 1: Activity time can be assigned with a value smaller than zero, equal to zero, or some other character that leads to no confusion, which designates soft switch.
For the inevitable hard switch, UE may try to search another satellite or gNB to maintain service continuity if available.

Provided that gNB knows enough information about satellite ephemeris and ground GW location, gNB can estimate when or whether some feeder link would experience hard switch. Thus, location information of ground GW is critical for the network or gNB to evaluate or estimate if there will be feeder link soft switch or feeder link hard switch, and should be provisioned to network or gNB as well as ephemeris data.

Proposal 2: Location information of ground GW should be provisioned to network or gNB as well as ephemeris data.
According to the latest consensus, the distinction between feeder link hard switch or feeder link soft switch can only be known from activity time by UE. However, activity time can be available only to those UE during HO procedure. For those UEs upon start-up or performing random access, they need a way to know the forthcoming feeder link hard witch, to avoid the scenario that radio link failure happens, immediately after radio link sets up.

If gNBs via satellite(s) broadcast the timeline of the forthcoming feeder link hard switch in SIB, UE may detect some target satellite or gNB without feeder link hard switch, during the time interval of hard switch of its serving feeder link.

To maintain service continuity at UE, UE may start to search the target satellite/gNB without feeder link hard switch in advance with time Δt. And Δt should be larger than the time period needed for random access procedure or HO procedure.

With the assumption that gNBs via satellite(s) broadcast the timeline of the forthcoming feeder link hard switch in SIB, and the information about feeder link hard switch is available to all UE in the coverage area of a satellite, these UEs are opt to HO or random access to the satellite/gNB without any foreseeable feeder link hard switch, which relies on UE implementation.
Proposal 3: gNBs via satellite(s) broadcast the timeline of the forthcoming feeder link hard switch in SIB, to indicate if there is possible feeder link hard switch in the future.
3   Conclusion
In this contribution, we considered LEO feeder link switch issue, and we get the following observations and proposals:
Proposal 1: Activity time can be assigned with a value smaller than zero, equal to zero, or some other character that leads to no confusion, which designates soft switch.

Proposal 2: Location information of ground GW should be provisioned to network or gNB as well as ephemeris data.

Proposal 3: gNBs via satellite(s) broadcast the timeline of the forthcoming feeder link hard switch in SIB, to indicate if there is possible feeder link hard switch in the future.
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