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1   Introduction

In NTN Rel-16 SI phase, both soft feeder link switch and hard feeder link switch were discussed, corresponding scenarios and procedures were captured in the TR 38.821 [1]. 

In previous RAN3 meetings, we discussed how feeder link switch is supported from RAN3 perspective, and the following agreements were achieved [2]:

[image: image1]
However, there still no consensus on whether any enhancement to Xn is needed to execute feeder link switch-over.
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In this contribution, we will further discuss how to handle Xn for the feeder link switch and provide corresponding observations and proposals.

2   Discussion

RAN3 discussed and agreed to use existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS). It’s assumed that the information exchanged in existing Handover procedures can be used for NTN purposes.
For both soft and hard feeder link switch, the legacy Xn/NG handover procedures could be applied to handover UE from old serving cell to the target cell. To support the handover, it’s necessary to provide the target Cell ID in HANDOVER REQUEST message.

	Target Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	


Different with TN handover, for feeder link switch the target cell is generated by the target gNB via the satellite during the feeder link switchover. Thus, source gNB shall get such kind of info before initiating the handover preparation procedure.

Observation 1: Target Cell ID is mandatory for Xn/NG handover preparation procedure.
For hard feeder link switch, as the satellite does not have the capability to connect with two NTN GWs, when to disconnect or connect with the satellite requires precious time control to minimize the service interruption for the UEs.  

For the hard switch, it seems not reliable to leave it to network implementation. Precious time control may need to be coordinated between the two gNBs. E.g. when the system detects that the change of feeder link is required, the source gNB should trigger the feeder link switch procedure, and indicate the accurate time info to disconnect the old feeder link and start to establish the new feeder link.
Observation 2: Precious time control is needed for hard feeder link switch, which may require the coordination of the timing info between the gNBs.

RAN3 discussed how feeder link switch is supported, we split scenarios to centralized coordination and de-centralized coordination.

Currently, we agreed that all necessary information for feeder link switch is coordinated via OAM, no signalling is needed on Xn/NG, and the de-centralized coordination of switch-over is low prioritized.
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Observation 3: It’s agreed that for centralized coordination of switch-over, all necessary info are configured by OAM, no signalling is needed on Xn/NG.
In the real deployment, excessive rely on the OAM configuration will bring extra complexity for OAM. Due to the limit of time left in Rel-17, we could focus on the centralized coordination case in Rel-17. And we propose to further consider the optimization for feeder link switch, e.g. support of de-centralized coordination deployment. 

As we could not assume the Xn interface is always available between the two gNBs behind the two NTN-GWs, both Xn and NG procedures should be considered.
Observation 4: We could not assume the Xn interface is always available between the two gNBs behind the two NTN-GWs.

Proposal 1: Further discuss enhancements to Xn/NG procedures to support de-centralized coordination feeder link switch-over in Rel-18.
3   Proposal
In this contribution, we further discussed whether enhancement of feeder link switch-over for Xn/NG is needed. Based on the discussion, we provided the following observations and proposals:

Observation 1: Target Cell ID is mandatory for Xn/NG handover preparation procedure.
Observation 2: Precious time control is needed for hard feeder link switch, which may require the coordination of the timing info between the gNBs.

Observation 3: It’s agreed that for centralized coordination of switch-over, all necessary info are configured by OAM, no signalling is needed on Xn/NG.

Observation 4: We could not assume the Xn interface is always available between the two gNBs behind the two NTN-GWs.

Proposal 1: Further discuss enhancements to Xn/NG procedures to support de-centralized coordination feeder link switch-over in Rel-18.

4   Reference
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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). 


The NTN related parameters provided by O&M to the gNB may depend on the type of service links supported (Earth fixed beams, quasi Earth fixed beams, Earth moving beams)


The de-centralized coordination of switch-over should be taken as low priority in Rel-17.


So far, no impacts on F1 from NTN have been identified in Rel17. On the basis of that, NTN impacts of feeder link switch-over to F1 are out of the scope of Rel-17. 





No consensus on whether the enhancement of feeder link switch-over for Xn is needed.


No consensus on whether the new Xn procedure for feeder link switch-over is needed.


To be continued...





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). 


The de-centralized coordination of switch-over should be taken as low priority in Rel-17.
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