3GPP TSG-RAN3 Meeting #112-e	R3-212419
Electronic meeting, 17 – 27 May 2021

Agenda item:	20.2.4.
Source: 	Samsung
Title: 	Discussion on enhancements for feeder link switch over 
Document for:	Discussion & Approval
Introduction
In previous meeting, RAN3 had below agreements and open issues. 
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 paper, we would like to further discuss the scenario of unpredictable feeder link switch over and related impact on Xn/NG interface.
Discussion
2.1 Prediction of feeder link switch over
In previous meeting, RAN3 discussed whether signalling exchange is needed on Xn/NG for feeder link switch over depends on whether the NTN network is centralized deployment or de-centralized deployment. However, we don’t think those two deployments can completely determine whether signalling is needed.
No matter it’s centralized deployment and de-centralized deployment, the feeder link switch over cannot be predictable sometimes. For example, if there are more than one candidate NTN GWs (which connects to different candidate gNBs) can be chosen for the feeder link switch over, the satellite can choose one of them based on the link conditions (e.g. the link1 with NTN GW1 is in poor condition affected by the bad weather, while the link2 with NTN GW2 is in good condition even at a greater distance, link 2 will be chosen), this kind of feeder link switch over cannot be predictable.
Observation 1: it is possible the feeder link switchover cannot be predicable if the feeder link is chosen according to the link condition which may be affected by whether or interferences.
There are scenarios that feeder link switch over cannot be predictable, so the signalling exchange on Xn/NG is needed for preparing the feeder link switch over.
Proposal 1: signalling exchange is needed on Xn/NG to support the unpredictable feeder link switchover, feeder link switch-over procedure captured in TR 38.821 could be used as baseline, and the details should be further discussed.
2.2 Information for signalling exchange
For the unpredictable feeder link switch over, we think below information should be considered to exchange between gNBs:
· The cell mapping between source gNB and target gNB
In our analysis in [1], no matter the feeder link switch over can be predictable or not, it is beneficial to exchange some assistance information to avoid RACH issues during feeder link switchover, so we think below information could also be exchanged during feeder link switchover preparation.
· available RACH resources between source and target to support RACH attempts distribution. If knowing the number of handover UEs, the assistant information of UEs (e.g. location), the RACH capacity in the target gNB, the actual handover time for each UE can be controlled by the network to distribute the RACH attempts within the duration of feeder link switch, thus, the RACH issues can be reduced or avoid.
· UE list and handover policy between source and target to support RACH attempts distribution. The target gNB notifies the source gNB the list of handover UEs with assistant information. The target gNB generates handover policy considering the number of the connected UEs, the assistant information of UEs, the available RACH resources of its own and so on, thus the RACH issues can be reduced or avoid.
Proposal 2: RAN3 to discuss the exchange of below information on Xn/NG: 
· Cell mapping between source gNB and target Gnb to perform the correct handover during feeder link switchover
· Available RACH resources between source and target to support RACH attempts distribution
· UE list and handover policy between source and target to support RACH attempts distribution

Conclusion
In this paper, we have the following observations and proposals:
Observation 1: it is possible the feeder link switchover cannot be predicable if the feeder link is chosen according to the link condition which may be affected by whether or interferences.
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