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Abstract: Providing a solution to Key Issue 1 on Feeder link switchover for Regenerative payload in 3GPP TR 23.700-29
1. Introduction/Discussion
As described in 38.300 R18, a NTN payload onboard a satellite, e.g. LEO, MEO, shall perform feeder link switchover due to changing from a source NTN Gateway to a target NTN Gateway. An NTN Gateway is a TNL node. The feeder link switchover is a Transport Network Layer procedure. Both hard and soft feeder link switchover are supported in NTN.
· For soft feeder link switch over, an NTN payload is able to connect to more than one NTN Gateway during a given period, i.e. a temporary overlap can be ensured during the transition between the feeder links.
· For hard feeder link switch over, an NTN payload connects to only one NTN Gateway at any given time, i.e. a radio link interruption may occur during the transition between the feeder links.
In Release 19, for Regenerative-based satellite access, the gNB/eNB onboard a satellite, e.g. LEO, MEO, shall also perform feeder link switchover for the same reason. During feeder link switchover, gNB/eNB shall change the Transport Network Layer then connect to Core Network. It is explained in Figure A-3 and A-4 in Annex A 23.700-29. This kind of switchover is different from switchover for Transparent-based satellite access, because the gNB/eNB is on ground with Core Network, then during feeder link switchover there is no specific impact on Core Network. 
Moreover, for hard feeder link switchover, the gNB/eNB onboard a satellite connects to only one NTN Gateway at any given time. It means the DL data from Core Network to the gNB/eNB onboard a satellite may be interrupted during switchover because the Transport Network Layer for the gNB/eNB is not available for a period. A possible way to address this issue could be temporarily buffering the DL data by Core Network during hard feeder link switchover.
Based on above analysis, it is observed that the feeder link switchover for Regenerative-based satellite access is different from Transparent-based satellite access. Also there is issue of DL data continuity in cas of hard feeder link switchover. In this contribution it proposes to study and standardize new Feeder link switchover g mechanism for Regenerative-based satellite access. A corresponding solution is proposed in in chapter 6.X in TR 23.700-29.
2. Text Proposal
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is proposed to add the following revision of chapter 6.0 and new chapter 6.X in 3GPP TR 23.700-29.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc146636840][bookmark: _Toc148441192][bookmark: _Toc151176058][bookmark: _Toc151176200][bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc92987387]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
	2
	3
	

	X
	x
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



* * * * Second change * * * *
6.X	Solution#Y for Key Issue #1: Feeder link switchover for Regenerative-based satellite access
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc92987388]6.X.1	Description
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]It is observed that the feeder link switchover for Regenerative-based satellite access is different from Transparent-based satellite access. Also there is issue of DL data continuity in cas of hard feeder link switchover. In this solution a procedure for Feeder link switchover for Regenerative-based satellite access is proposed. During hard feeder link switchover, the Core Network should temporarily buffer the DL data.
The mechanism of this solution can also apply to Regenerative-based satellite access for IoT/EPS accordingly, then the detailed procedure is not described in this chapter.

[bookmark: _Toc23317650][bookmark: _Toc92987389]6.X.2	Procedures
6.X.2.1 Feeder link switchover without AMF change
[bookmark: _Toc326248711][bookmark: _Toc22286590]Figure 6.X.2-1 describes the procedures for Feeder link switchover without AMF change.


Figure 6.X.2.1-1: Feeder link switchover without AMF change
1. The NG-RAN onboard the satellite connects to 5GC via NTN Gateway 1. 
For the the upcoming Feeder link switchover, the NG-RAN may perform switchover preparation depending on RAN solution, e.g. if RAN assumes two gNBs onboard satellite to assist the Feeder link switchover.
In case of hard feeder link switchover, the NG-RAN informs 5GC the upcoming hard feeder link switchover. The NG-RAN can inform AMF the upcoming hard feeder link switchover per UE session.
2. In case of hard feeder link switchover, the AMF informs the corresponding SMF(s) the upcoming hard feeder link switchover receive from NG-RAN. The AMF can inform SMF the upcoming hard feeder link switchover in Nsmf_PDUSession_UpdateSMContext Request.
3. Based on hard feeder link switchover information, the SMF controls the UPF to buffer the DL data of the corresponding PDU session.
4. The SMF responds to AMF.
5. The NG-RAN onboard the satellite performs Feeder link switchover to NTN Gateway 2. After the Feeder link is switched, the NG-RAN is assumed to get new Transport Network Layer address.
6. The NG-RAN connects to AMF via NTN Gateway 2 by using new Transport Network Layer address.
Depend on RAN solution, the NG-RAN onboard the satellite may just update the TNLA with AMF with the new Transport Network Layer address; or a new NG-RAN onboard the satellite may connects to AMF with the new Transport Network Layer address if it assumes two gNBs onboard satellite to assist the Feeder link switchover, along with the disconnection or suspension between the old NG-RAN and AMF.
7. The NG-RAN notifies to AMF with the Feeder link switchover of the UE session and the N3 DL TNL address corresponding to new Transport Network Layer address. The NG-RAN can use N2 Path Switch Request based on machanism of Xn handover, or PDU Session Resource Modify Indication.
8. The AMF informs the SMF(s) the new N3 TNL address for DL data for the corresponding PDN session in Nsmf_PDUSession_UpdateSMContext Request.
9. The SMF controls the UPF(s) to send DL data to the new N3 TNL address of NG-RAN.
In case of hard feeder link switchover, if there is buffered DL data in UPF the SMF controls the UPF(s) to send buffered data and received data in sequence.
The SMF responds to AMF with Nsmf_PDUSession_UpdateSMContext Response. The SMF may includes new UL TNL information for UL data.
10. The AMF responds to NG-RAN by N2 Path Switch ACK or PDU Session Resource ModifyConfirm. 

Editor's note:	It is FFS on how to support Feeder link switchover with AMF change.

[bookmark: _Toc23317651][bookmark: _Toc92987390]6.X.3	Impacts to Services, Entities and Interfaces
The following impacts are foreseen by this solution:
AMF:
-	Reception of information of upcoming hard Feeder link switchover from NG-RAN.
-  Provision to SMFs the information of upcoming hard Feeder link switchover.
-  Reception of new TNLA from old NG-RAN or new NG-RAN due to Feeder link switchover. Normative impact in SA2 depends on NG-RAN solution.
SMF/UPF:
-  Buffering of the DL data in case of hard feeder link switchover.
NG-RAN
· Provision to AMF the information of upcoming hard Feeder link switchover. 
· Connecting to AMF with new TNLA during Feeder link switchover.
· Provision to AMF the N3 DL TNL address corresponding to new Transport Network Layer address after Feeder link switchover.
* * * * End of changes * * * *
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