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Introduction
In last RAN3 meeting, the Feeder link switch over has been discussed, and some agreements were reached.

NTN encompasses NTN-GW(s) deployed on ground, NTN payload on board space/airborne vehicle(s) and functions to control the vehicles as well as the radio resources of the NTN payload(s) are out of 3GPP scope.

The feeder link switch-over is controlled by NTN control functions which are out of 3GPP scope.

It is assumed that the gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs 

The execution of feeder link switch over may involve procedures over Xn and/or NG interfaces

In this contribution, we will further discuss the issue of Feeder Link switch-over.
Discussion
Scheduling of switch-over events
As agreed in last RAN3 meeting[1], the ephemeris information of the satellite constellation shall be provided by OAM in the gNB. 

[image: image1.png]4.x.4 O&M Requirements

The following control parameters shall be provided by O&M in the gNB control the gNB coverage:

- The Ephemeris of the satellite constellation that describes the orbital information for the satellite in the constellation.

Editor’s note: Further details FFS




From the TR 38.821[2], the ephemeris data contains the information about the orbital trajectories of satellites. With the ephemeris data, the gNB on the ground could be aware of which LEO satellite it is connecting via its NTN-GW at certain time period. Furthermore, once the LEO constellation is stable, the moving trajectories of LEO satellite is not supposed to be fundamentally changed. It is feasible for the gNB to predict the LEO satellite which will connect to the NTN-GW in the future time. In this case, the gNB could be aware of the scheduling of switch-over events.

Proposal 1:The gNB could be informed about the scheduling of switch-over based on the ephemeris data via OAM.

Enhancement for feeder link switch-over
According to the offline discussion [3], for soft switch-over, the potential enhancement could be applying the RACH-less handover or RACH attempts distribution. However, most companies think that the RACH related issue should be pending to RAN2.

Meanwhile, for the hard switch-over, two potential enhancement solutions are given in TR 38.821.

Solution 1: Feeder link hard switch procedure is based on accurate time control

Solution 2: Feeder link hard switch procedure is based on conditional RRC re-establishment

For solution 1, the accurate time control is related to RRC configuration, which should be pending to RAN2. For solution 2, the assistance information is needed for the conditional RRC re-establishment, e.g. next cell identity and/or re-establishment conditions. And this assistance information for handover could be added in the SIB for broadcasting, which is also pending to RAN2.
Proposal 2:The potential enhancement for feeder link switch-over should be pending to RAN2.

Potential feeder link switch-over procedure
Since the feeder link is defined between NTN-GW and satellite over SRI, for LEO satellite with transparent payload, the NTN-GW should be responsible for feeder link switch-over between LEO satellites in planned way based on the ephemeris information, and the gNB should not be responsible for feeder link switch-over, but via internal implementation or OAM provision. In R-17, the NTN-GW(s) could perform feeder link switch-over with each other in planned way without gNB.
However, some companies think that feeder link switch-over controlled by NTN-GW is out of the scope of 3GPP. In this case, the feeder link switch-over procedure over Xn captured in TR38.821 should be considered.
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Figure 8.7.2.1-1: Feeder link switch over procedure for transparent LEO satellite (Scenario C2)
As shown in the above figure, a dedicated, non-UE-associated procedure, i.e. Xn SATELLITE CONNECTION REQUEST, is introduced over Xn. With this procedure, the new gNB is able to get the satellite information it should be connected and the served cell information from the old gNB.

However, in this procedure, the satellite needs to connect two NTN-GWs at the same time within a certain time period, which means that only the soft switch-over could be applied. While, to achieve a unified feeder link switch-over procedure for both the soft and hard switch-over, this procedure could be reused with some enhancements, e.g. introducing the ephemeris data and accurate time information as the assistance information to prepare and execute the hard switch-over. Apparently, the details of this procedure needs to be further discussed.
Proposal 3: The feeder link switch-over procedure captured in TR 38.821 could be reused as baseline, and the details should be further discussed.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1:The gNB could be informed about the scheduling of switch-over based on the ephemeris data via OAM.

Proposal 2:The potential enhancement for feeder link switch-over should be pending to RAN2.

Proposal 3: The feeder link switch-over procedure captured in TR 38.821 could be reused as baseline, and the details should be further discussed.
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