3GPP TSG-RAN3 Meeting #110-e
R3-206687
2 - 12 Nov 2020 

Online   

Agenda item:
20.2.4
Source: 
ZTE
Title: 
Further Discussion on LEO Feeder Link Switch-Over 
Document for:
Discussion and Approval
Introduction
In last RAN3 meeting, the Feeder link switch over has been discussed, in addition to the common understanding that both soft and hard switch-over are supported, no other agreement was reached.
In this contribution, we will further discuss the issue of Feeder Link switch-over and analyze whether the stage 2 and stage 3 CRs are needed.
Discussion
As is known in R-17 NTN-WID, only the transparent payload based satellite architecture is applied. In this case, the LEO satellite with transparent payload just acts as a “Repeater” between the UE and the NTN-GW, so the internal handlings in the LEO satellite such as frequency carrier converting, filtering, amplifying are almost agnostic to RAN3.

Observation 1: The internal radio handlings in LEO satellite with transparent payload are almost agnostic to RAN3. 
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Figure 1: Networking-RAN architecture with transparent satellite

As shown in the above figure from the TR 38.821[2], for LEO satellite with transparent payload, the gNB transmits/receives the NR-Uu signal to/from fixed NTN-GW(s) in planned way, and then the NTN-GW further transmits/receives the NR-Uu signal to/from target LEO satellite(s) according to ephemeris in planned way. Similarly, the LEO satellite transmits/receives the NR-Uu signal to/from target geographic areas also in planned way. 

Observation 2: There are “delicate E2E planning” for the normal operation of  LEO satellite with transparent payload.
From the perspective of gNB on the ground, as it is connected to the NTN-GW(s) directly, there is no need to know much about LEO satellite(s) flying in space, as it just transmits/receives the corresponding NR-Uu signal to/from fixed NTN-GW(s), and NTN-GW(s) does everything in consequence as planned. 

Proposal 1: In R-17, the gNB on the ground shall know as little as possible about LEO satellite(s) flying in space, as NTN-GW(s) will do everything with NR-Uu signal in consequence.

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, and the gNB on the ground should not be responsible for feeder link switch-over, but via internal implementation or OAM provision. For example, the gNB on the ground could be aware of which LEO satellite it is connecting at certain time period.
Proposal 2: In R-17, the gNB on the ground is not responsible for feeder link switch-over, and the NTN-GW(s) should perform feeder link switch-over with each other in planned way.
Generally, the LEO satellite switch over is the common event between neighbour NTN-GWs, but not necessarily between neighbour gNBs. The expected switch-over behaviors largely depend on LEO satellite ephemeris and NTN deployment on ground and it should not be triggered by some UEs.

Observation 3: The expected LEO satellite switch over behaviors largely depend on LEO satellite ephemeris and NTN deployment on ground and it should not be triggered by some UEs.  

In last meeting, the common understanding was that both the soft and hard LEO feeder link switch-over should be supported. And the stage 2 CR should be needed to reflect the common understanding [2]. While for the stage 3 CR, since the feeder link switch-over should be performed mainly by the NTN-GW which is an TNL node, and the gNB on the ground just know little about the LEO satellite. Therefore, the LEO feeder link switch-over has little stage 3 impact on RAN3.

Proposal 3: Regardless of “soft or hard switch-over”, there is no need to introduce the stage 3 CR in R-17.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: The “On ground NTN gNB” shall know as little as possible about LEO satellite(s) flying in space, as NTN-GW(s) will do everything with NR-Uu signal in consequence.

Proposal 2: In principle, the “On ground NTN gNB” is not responsible for feeder link switch over, and the NTN-GW(s) performs feeder link switch over with each other in planned way.
Proposal 3: Regardless of “soft or hard switch-over”, there is no need to introduced stage 3 CRs in R-17.
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