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Introduction
In the previous RAN3 meetings, 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

Existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS); It is assumed that the information exchanged in existing Handover procedures can be used for NTN purposes. Discussions on addition to the existing handover functions will be triggered from decisions made outside RAN3

3GPP supports NTN with central coordination of switch overs. In case of centrally coordinated switch over, no signaling is needed on Xn/NG, to coordinate the actual switch-over (feeder link and satellite/HAPS). 

FFS: source and target NCGI mapping at handover.

FFS: clarify the de-centralized coordination scenario, and whether 3GPP supports NTNs with de-centralized coordination of switch overs. In case of de-centralized coordinated switch over, Source and target gNB aspects have to be further discussed.

 To be continued...

FFS: Based on the common understanding, that in non-terrestrial networks, Served Cell Information and Neighbor Cell Information for cells providing non-terrestrial NR access may be provided to the gNBs via OAM or exchanged via XnAP means, it is proposed to continue discussing XnAP protocol impacts for both options.

 To be continued...

In this contribution, we will further discuss the left issue of Feeder Link switch-over.
Discussion
Enhancement for feeder link switch-over
In the previous meetings, for the soft switch-over, the potential enhancement could be applying the RACH-less handover or RACH attempts distribution. And most companies think that the RACH related issue should be pending to RAN2.

According the progress of RAN2#112-e[1], the RACH-less handover for NTN has been agreed to be de-prioritized.
	Chair Note: RACH-less HO for NTN is de -prioritized for now (we can come back to this later in this release).


Proposal 1:The potential enhancement for soft switch-over should be de-prioritized.
In addition, 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 hard switch-over should be pending to RAN2.
Potential feeder link switch-over procedure
As agreed in last RAN3 meeting [2], 3GPP supports NTN with both centralized and de-centralized coordination of switch-overs. For the centralized coordinated switch-over, no signalling is needed on Xn and NG interface to coordinate the actual feeder link switch-over. While for the de-centralized coordinated switch-overs, the signalling could be needed on Xn interface. In addition, in last RAN meeting, it has been agreed that Xn may exist between 2 gNBs handling NTN.

Based on the progress of RAN2#112-e, there are two potential cases for the feeder link switch-over.
Case 1: Different gNBs before and after the feeder link switch-over. In this case, the target gateway after feeder link switch is served by a different gNB compared to the source gateway.

Case 2: Same gNB before and after the feeder link switch-over. In this case, the gateways before and after the switch are connected to the same gNB. 

For case 1, the gNB and GW will be deployed close to each other thus the delay in the fiber link would be quite limited thus can be ignored.

For case 2, there might be a long distance between the GW and gNB and thus the delay in the fiber link cannot be ignored, causing additional and possibly unstable delay on the Uu. 
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Figure 1: Feeder link switch  cases from RAN2
The conclusion from RAN2 is that RAN2 should consider the case where gNB is co-located at the GW with higher priority, therefore, the case 1 should be prioritized. For case 1, the feeder link switch-over procedure could have an impact on the Xn interface. And the feeder link switch-over procedure captured in TR38.821 could be considered as a start point for discussion[3].
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Figure 2: Feeder link switch over procedure for transparent LEO satellite
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.

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. With the information, the new gNB on the could be aware of which LEO satellite it is connecting via its NTN-GW at certain time period. And it is feasible for the new gNB to predict the LEO satellite which will connect to the NTN-GW in the future time. Thus, the new gNB could be aware of the scheduling of switch-over events to minimize the radio link interruption delay.
However, the details of this procedure needs to be further discussed. At least, this feeder link switch-over procedure could be regarded as the baseline of de-centralized feeder link switch-over.
Proposal 3: The feeder link switch-over procedure captured in TR 38.821 could be regarded as the baseline of decentralized feeder link switch-over, and the details should be further discussed.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1:The potential enhancement for soft switch-over should be de-prioritzed.
Proposal 2:The potential enhancement for hard switch-over should be pending to RAN2.
Proposal 3: The feeder link switch-over procedure captured in TR 38.821 could be regarded as the baseline of decentralized feeder link switch-over, and the details should be further discussed.
References
R2-2100001 Report of 3GPP TSG RAN2#112-e meeting, Online
RAN3#111-e Chairman Notes
TR 38.821-g00
1
3

_1234567890.bin

