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Introduction
In RAN #86, the WI for NTN support in NR has been approved with following objectives [1]: 
The following NG-RAN architecture enhancements should be specified (see TR 38.821)
· to support feeder link switch over in Transparent payload architecture based LEO scenarios
· network identities handling
· registration update and paging handling
· cell relation handling and related features e.g. neighbours, ANR, RAN paging … 
[bookmark: _Hlk528874692]In the August meetings the RAN working groups agreed to support both soft and hard feeder link switch, and in the November meeting further discussion narrowed down the ongoing discussion. 
The following agreements were made:
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
The following are the guidance for further discussion:
1: By which entity (e.g. NTN control functions) and how (by signalling or OAM)  gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs.
2: The need to exchange updates on cell relation info between RAN nodes via Xn/NG to make proper RRM measurement configuration, and handover preparation (set the target cell id). The details of the procedure/message sequence during feeder link switch over. The principles of how feeder-link switch over works in terms of the role of involved nodes, functions, and exchange of information (taking into account RAN2 outcomes).
3: For soft switch over, the need for enhancing features for hand-over and neighbouring relationship update (e.g. RACH less, RACH attempts distribution, collective hand-over) that will minimize signalling overhead during feeder link switch over (taking into account RAN2 outcomes). 
4: For hard switch over, the need for possible enhancing features to minimize radio link interruption delay.
5: Relationship between NTN system and gNB. (possible TP for an annex of 38.300)
6: Further discuss a figure illustrating the feeder link switch considering figures in 8.7.1.1.1/2 of TR38.821 as starting point.
This paper will try to push the discussion forward on the RAN3 driven topics.
Discussion
Informing gNBs of Switchover
As has been agreed the NTN control functions are the entity that moves the actual feeder link switch, the question is how the gNBs (including neighbours find out about the switchover). Note this applies to both a hard or a soft switchover. 
It is of course possible for O&M or a connection between NTN control and the gNB to fully notify all of the gNBs that need to understand an upcoming change. However. in a fully operational system (including SON and other neighbour relations processes which have not been discussed, of course), a feeder link switch will potentially have more than just the switchover message (whether it is via O&M/NTN Control or over a RAN3 open interface). Therefore, we believe it is best to have this first procedure over the open interface. 
Proposal 1: A XN Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject are needed.
And since a similar argument can be made for hard switch, a similar procedure should be used for the hard switch.
Proposal 2: The same XN Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject are needed with a time reference for the hard switch.
Whether NG interfaces need to be affected is dependent on whether inter-PLMN feeder link switchover needs to be supported. If so the way to do it that is most consistent with past work is to do via transparent containers over the NG interface.
Proposal 3: Whether these switchover procedures are needed over the NG interface in addition to the XN is FFS, if it is needed this can be done by the use of transparent containers to handle the inter-PLMN information.
Cell relation information
The need to discuss the exchange of updates on cell relation info between RAN nodes via Xn/NG to make proper RRM measurement configuration, and handover preparation (set the target cell id) is recognized as an issue.
We feel that this is almost an overlap of the discussion in agenda item 20.2.3 on general cell relation handling. A common solution for the updates of target cell ids and proper RRM measurement configuration should be done in line with the general handling of cell relations since this includes predictable switchovers in the time domain, and thus with configuration of a super set of RRM measurement and cell relations with either a fixed activation/deactivation time or a message to turn off one configuration and activate another.
Proposal 4: Target cell id and proper RRM measurement configuration should be signalled over open interfaces to allow for a common method of handling changes in cell configuration from switchover (soft or hard) Probably at cell setup since the relations will be active at predetermined times and thus can be either valid for a fixed time-period or switched easily if needed, instead of a complete reconfiguration. 
Conclusion
The following are the conclusions for the impact on RAN3 specifications for feeder link switch:
Proposal 1: A XN Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject are needed.
Proposal 2: The same XN Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject are needed with a time reference for the hard switch.
Proposal 3: Whether these switchover procedures are needed over the NG interface in addition to the XN is FFS, if it is needed this can be done by the use of transparent containers to handle the inter-PLMN information.
Proposal 4: Target cell id and proper RRM measurement configuration should be signalled over open interfaces to allow for a common method of handling changes in cell configuration from switchover (soft or hard) Probably at cell setup since the relations will be active at predetermined times and thus can be either valid for a fixed time-period or switched easily if needed, instead of a complete reconfiguration. 
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