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Introduction

This document aims at discussing and agree on procedures to support Feeder link switch over to be considered during the Rel-17 WI NR_NTN_solutions.
Hereunder is recalled the description of the email discussion as defined by the RAN3 chair in its notes:
CB: # 22_NTNfeederLinkSwitch
ID 5964
- A XN Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject are needed.
- 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.
- There is probably not a need to trigger a soft or hard switch over the NG interface, but if it is determined that it is needed, the same Satellite Connection Request, Satellite Connection Request Acknowledge and Satellite Connection Request Reject can be used.
- It is premature to discuss any enhancement to existing procedures to assist UEs during a hard switch until RAN2 has determined the tools that will be used over the radio interface.
SS 6057
- discuss the RACH-less assistant transmitted from the source to the target for the feeder link switchover to support RACH-less mobility.
- discuss the exchange of available RACH resources between source and target to support RACH attempts distribution.
- discuss the exchange of handover UE list and handover policy between source and target to support RACH attempts distribution.
CT 6068
Xn based functions of feeder link switch over shall be considered as a low priority
CATT 6279
- Introduce a new non-UE Xn procedure for feeder link switch, to exchange the necessary info between the gNBs, including satellite information, served cell(s) information.
- the order of the serving cell list should be kept same between the source and target gNBs to maintain the correct neighbor relationship.
- In NG, introduce a Container to transfer the satellite configuration in UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER NGAP messages.
- For hard feeder link switch, the source gNB should provide an accurate time “T” to the target gNB, indicating the time point for the target gNB to establish the new feeder link. 
- The detail design of the Uu interface is pending to the discussion of RAN1 and RAN2.
Nok 6291
- For feeder link switch, no impact to XnAP specification and NGAP specification.
- For feeder link switch, wait for RAN2 decision regarding the impact to F1AP specification.
Th 6347
- Feeder link can be defined as a wireless link between the NTN Gateway and the satellite.
- For transparent payload, a GEO or a LEO satellite can be connected to several NTN-GW at a given time. Hence each NTN-GW may address different radio resources of the satellite.
- satellite switch over is the procedure that transfers all established connections with UEs served in a given geographical area by a given NTN Gateway between 2 successive satellites. 
- A feeder link switch over is the procedure that transfers all established connections with UEs served in a given geographical area between 2 NTN gateways (and possibly successive satellites).
- feeder link switchover shall not cause service disruption to the served UEs.
- discuss the need for enhancements such as collective hand-over procedure to minimize the time it takes to transfer the established connections with the targeted coverage area during the soft feeder link switch over.
- discuss the need for enhancements to hand-over procedure to avoid RLF and RRC re-establishment by minimizing the interruption of established connections with the targeted coverage area during the hard feeder link switch over.
Intel 6401
- focus the discussion on feeder link switch on the radio access network part, not the transport network.
- standardize support for temporal gNB neighbor relations, in which gNBs may frequently become neighbors for a relatively short period of time.
- support an optimized “suspend/resume” functionality on the Xn interface.
E/// 6404
- To avoid service interruption, some overlap time when both gNBs send their Uu through the same satellite should always be foreseen regardless of switchover type.
- Proprietary exchange of satellite information through RAN OAM would make this functionality highly impractical in inter-PLMN scenarios and severely limit its applicability even for intra-PLMN cases.
- To support periodic switchover, add to Xn Setup and NG-RAN Configuration Update procedures the list of satellites to which the gNB connects, and for each satellite on the list include at least the list of cells from the gNB served through the satellite, and the ephemeris data.
- To support event-triggered switchover, introduce a new XnAP Class 1, non-UE-associated Satellite Connection Preparation procedure to support satellite feeder link switchover for transparent satellites (see related CRs).
- If e.g. the inter-PLMN case needs to be covered, it seems necessary to introduce a separate mechanism (e.g. transparent containers through the core network) to cover the cases where Xn is not available between the two gNBs; we welcome further discussion on this aspect.
HW 6598
- feeder link switch should be performed without causing service disruption to the served UEs.
- feeder link hard switch impact on RAN3 is pending to RAN2 progress.
- Unless RAN3 issue is detected this topic should be put on hold pending to RAN2 progress.
ZTE 6687
- The “On ground NTN gNB” shall know as little as possible about LEO satellite(s) flying in space, as NTN-GW(s) will do everything with NR-Uu signal in consequence.
- In principle, the “On ground NTN gNB” is not responsible for feeder link switch over, and the NTN-GW(s) performs feeder link switch over with each other in planned way.
- Regardless of “soft or hard switch-over”, there is no need to introduced stage 3 CRs in R-17.
CMCC 6801
- Regardless of the kind of deployment of gNB and GW, the objective of switchover should be performed without causing disruption to the UEs.
- it is beneficial to use NTN Control Center controlling the feeder link switchover compared to setting up a new XnAP. There will not have any impact on current specification.
Chair: Some disagreement on whether feeder link switch should be supported in signaling. Few proposals for a dedicated, non-UE-associated XnAP procedure; other proposals for e.g. group handover to speed up UE offloading (this is currently discussed within the IAB WI). No consensus on any NGAP impacts. Suggest to: a) attempt a st2 TP and an XnAP TP limited to the exchange of e.g. config/ephemeris info at interface setup and config update (part of 6405 and possibly beneficial also for neighbor handling); b) discussion on other XnAP details to be continued in parallel with RAN2.
(Th - moderator)
Summary of offline disc R3-206864 rev R3-207063

For the Chairman’s Notes

Propose the following:
R3-207064 agreed;
R3-207063 Noted;

Propose to capture the following (based on R3-206864 as well as R3-207063):
Agreement:
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

Issue 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.  To be further discussed…
[bookmark: OLE_LINK2]Issue 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). To be further discussed…
Issue 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). To be further discussed
Issue 4: For hard switch over, the need for possible enhancing features to minimize radio link interruption delay. To be further discussed
Issue 5: Relationship between NTN system and gNB. To be further discussed for a possible TP to be included in an annex of 38.300
Issue 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




Feeder link switch over assumptions

Cont’d from offline disc R3-206864

Feeder link switch-over figure

Input TDOCs

The intent is to discuss a possible figure that illustrates the Feeder link switch over. In the following TDOCs, some companies have suggested some figures in the following documents.
1/ R3-206279 (TP for NR BL CR for TS 38.300) Support of feeder link switch	CATT [7]
2/ R3-206404 Feeder Link Switchover Support	Ericsson LM [9]
3/ R3-206347	NR-NTN: Feeder link switch over	THALES [5]

Proposal

Based on the figures in the previous documents, the following is proposed:
Proposal 4.1.1: figures to illustrate
· the different types of switch over scenarios

[image: ]Figure 4.X.1: Types of switch over scenarios

Figure 4.x-1 shows the different switch over scenarios for feeder and service link in case of transparent NTN payload. For NTN switch-over, the same gNB can support the switch. For the other cases (feeder link switch-over), different gNB may be involved. In the later cases, RRC connection for all UEs served by the old gNB (via old NTN-GW) need to be dropped while the new gNB (via new NTN-GW) takes over.

Depending on whether the NTN-GW is able to connect with one or several NTN-GW at a time, hard or soft feeder link switch over will be supported. The following figures illustrate both soft and hard feeder link switch over.
[image: ]  Figure 4.X.2: Soft feeder link switch over transition scenario 
Figure 4.x-2 shows the soft feeder link switch for transparent NTN-payload able to simultaneously connect with two NTN-GW and generate two superposed cells. The old gNB initiates Feeder Link Switch procedure towards the gNB over Xn or NG. The served cell info are exchanged between the gNBs, The old gNB configures its served UEs to measure the cells served by the new gNB, then triggers their handover to new gNB before detaching from the satellite.
[image: ]Figure 4.X.3: Hard feeder link switch over transition scenario 

Figure 4.x-3 shows the hard feeder link switch for transparent NTN-payload. The old gNB initiates Feeder Link Switch procedure towards the new gNB over Xn or NG, exchanges the served cell information and indicates the new gNB the old feeder link will serve the satellite until T1 and new gNB should start to establish the new feeder link towards the satellite at this time. 

Discussion

The organizations are invited to provide their views on the proposal above.
	Organizations
	View on the proposals above: Agree, Agree with changes, disagree and justify 

	Ericsson
	Find it hard to agree on figures that use a not-yet-agreed architecture. Wouldn’t the pure text version of the other stage 2 proposal be more appropriate and sufficient than diving into figures that do not provide any additional information? Probably we should be contented with having at least definitions in place in the FLSO document (if agreeable).

	Nokia
	Similar comments as Ericsson. 
Actually, with or without the figure may not affect the RAN3 discussion on feeder link switch. During the SI phase, RAN2 introduced the figure for feeder link switch. It is more related to RAN2 rather RAN3. We would think the figure is low priority in RAN3. 

	CATT
	We see some figure and stage 2 texts for feeder link switch over are needed. However, we believe it’s easier to work on the stage 2 based on the existing figures and texts in our TR 38.821. 

	ZTE
	Agree with the idea that the figures should be de-priorizted. If needed, as CATT suggests, the figures in 8.7.1.1.1 of TR38.821 can be used as the reference.



Possible way forward

Further discuss a figure illustrating the feeder link switch considering figures in 8.7.1.1.1/2 of TR38.821 as starting point

NTN system figure

Input TDOCs

The intent is to discuss figure that illustrates the NTN which encompass 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.

Proposal

Proposal 3.2.1: figure to illustrate NTN system
[image: ]
Figure X.Y: NTN system and its interactions with UE and gNB 


Discussion

The organizations are invited to provide their views on the proposal above.
	Organizations
	View on the proposals above: Agree, Agree with changes, disagree and justify 

	Ericsson
	As discussed in CB#17, from a 3GPP point of view, it is the gNB that provides the UP/CP resources to the UE, so the NTN system in that logic is part of the gNB. Guess we haven’t progressed on that point yet.

	Nokia
	Terrestrial network can use repeater, but it is not in the overall architecture. We may need further analysis on how to capture this new type of “repeater” in the figure, e.g. in main section or in the annex section. 

	CATT
	Thanks for the nice figure.
I just wondering NTN system is a part of gNB or gNB is a part of the NTN system? It seems like a philosophical question.

	Huawei
	Thank you for the figures.
It is true that the feeder link could be part of the gNB, (as repeater, TRP or F1/E1 transport), however the overall architecture describes logical entities …. 
We need to find a tradeoff for the Overall architecture and the feeder link description. 
One way is may be to  as Annex J of 36.300 

	ZTE
	Similar view with Huawei, the feeder link should not be out of scope of 3GPP, and how to involve the feeder link in the overall architecture should be considered.



Possible way forward

Relationship between NTN system and gNB. To be further discussed for a possible TP to be included in an annex of 38.300
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