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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document provides clarification to comments/questions raised in the following TDOC submitted to RAN3#103: R3-190483 “Consideration on SRI mobility” (CATT)
It aims at trigering a discussion during the NTN on line session.This document provides clarification 
2 Discussion on question 1
Question 1: Clarify whether one satellite is capable to connect towards multiple sat-GWs simultaneously

	Organisation
	Answer

	Thales
	In the transparent payload case, a GEO or a LEO satellite can be connected to several NTN-GW at a given time. Each NTN-GW will address different radio resources of the satellite.

In the regenerative payload case, a LEO satellite can be connected to only one NTN-GW at a time except during feeder link switch over to ensure a seamless service continuity following the make before break approach




Proposal 1: In the transparent payload case, a GEO or a LEO satellite can be connected to several NTN-GW at a given time. Each NTN-GW will address different radio resources of the satellite.

Proposal 2: In the regenerative payload case, a LEO satellite can be connected to only one NTN-GW at a time except during feeder link switch over to ensure a seamless service continuity following the make before break approach


3 Discussion on question 2


	Question: What enhancements are needed to avoid the frequent SRI changes encountered in non-GEO based NTN architectures which may deteriorate service performance, especially when 5GC is changed ?




We propose to call feeder link switch overswitch over the operation during which either the NTN gateway or the satellite changes. This takes place in a LEO constellation when a new satellite takes over the serving satellite.

One should distinguish two cases to handle such event:
· Transparent payload: It requires UE hand-over 
· Renerative payload: It may require a switch overswitch over procedure which changes the association between the gNB (on board) and the AMF (on ground) or between the gNB-DU (on board) and the gNB-CU (on ground)



Transparent payload satellites
For transparent satellites, feeder link handover may be problematic as it directly relates to the Uu interface. The feeder link handover shall therefore be paired with a UE handover procedure.

Possible enhancement:

The method to perform this switch over are:
· Initially the UE is served by a gNB via a satellite beam transported by the previous feeder link
· During the switch over, the satellite relays two frequency channels either in two distinct satellite beams or a single satellite beam. The two frequency channels are transported respectively by the previous and the next feeder links
· The UE can then execute a channel re selection procedure
· After the procedure, UE is served by a gNB via a satellite beam transported by the next feeder link

This is illustrated in the figure below.


	

	

	



[bookmark: _Ref1054832]Figure XXX: Feeder link switch over with transparent payload satellite

Proposal 3: For transparent satellites, feeder link switch over shall be performed using two distinct frequency channel simultaneously to ensure a packet loss less switch over. This procedure is network originated. 

Regenerative payload satellites

For regenerative satellites, the feeder link can be provided directly from a NTN gateway or indirectly through ISL. The feeder link switch over may therefore consist in:
· switch-over between two NTN gateways connected to same satellite
· switch-over between a direct satellite - NTN gateway feeder link and an indirect feeder link (satellite to satellite + satellite to NTN gateway)
· switch-over between two indirect feeder links (satellite to satellite + satellite to NTN gateway)
For all cases, it is assumed that each satellite is able to temporary establish at least two simultaneous feeder links so that the switch over can be always seamless (packet loss less) for the service provided to the UE.

Prossible enhancement: 

In the case of regenerative satellite embedding a gNB-DU, F1 is transported over the SRI between the gNB-CU on the ground and the gNB-DU on board. The SRI establishes and IP trunk connection between NTN Gateway and satellite to transport F1.
Prior to the switch over, the link between the new NTN Gateway and the satellite is established.
During feeder switch over F1 carrier over IP is re-routed (by the NTN-GW transport network) on this new feeder link and when the switch over is achieved, the feeder link with the previous NTN gateway is released.
During this operation, no packet is loss and is completely transparent from the point of view of the UE.
 [image: ]
Figure 7: Feeder link switch over with regenerative satellites embedding a gNB-DU

In the case of regenerative satellite embedding a complete gNB, the scenario is very similar excepted that NG is transported rather than F1.
[image: ]
Figure 8: Feeder link switch over with regenerative satellites embedding a complete gNB

In both case, the feeder link switch over is network originated.

[bookmark: _GoBack]Proposal 4: For regenerative satellites, the feeder link switch over is based on a make before break strategy to obtain a loss less switch over. This is transparent to the UE for layer 3 and below NG-RAN procedures.



4 Conclusion
Proposal 1: In the transparent payload case, a GEO or a LEO satellite can be connected to several NTN-GW at a given time. Each NTN-GW will address different radio resources of the satellite.

Proposal 2: In the regenerative payload case, a LEO satellite can be connected to only one NTN-GW at a time except during feeder link switch over to ensure a seamless service continuity following the make before break approach.

Proposal 3: For transparent satellites, feeder link switch over shall be performed using two distinct frequency channel simultaneously to ensure a packet loss less switch over. This procedure is network originated. 

Proposal 4: For regenerative satellites, the feeder link switch over is based on a make before break strategy to obtain a loss less switch over. This is transparent to the UE for layer 3 and below NG-RAN procedures. This procedure is network originated.
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