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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document aims at identifying the relevant NG-RAN hand-over procedures to be applied for the various scenarios of hand-over involving Non-Terrestrial networks.

2. Discussion
One should distinguish between the following hand-over scenarios
· Intra satellite hand-over: hand-over between cells served by same satellite
· Inter satellite hand-over: hand-over between different satellites
· Inter access hand-over: hand-over between cellular and satellite access

There can be some variants depending on whether the satellite is transparent or regenerative (gNB or partial gNB on board the satellite)

The table identifies the applicable NG-RAN hand-over procedures for each of the NTN hand-over scenarios.

Table X-1: Applicable NG-RAN procedures for each NTN hand-over scenarios


	NTN Hand-over scenarios
	Transparent satellite
	Regenerative satellite (gNB on board)
	Regenerative satellite (gNB-DU on board)

	Intra satellite hand-over
	Intra-gNB handover procedure
	intra gNB hand-over procedure
	Intra-gNB-CU Mobility/Intra-gNB-DU handover (See §8.2.1.2 in TR 38.401)

	Inter satellite hand-over
	Inter-gNB handover procedure (See §9.2.3 in TR 38.300)
	inter gNB hand-over procedure (See §9.2.3 in TR 38.300)
	Intra-gNB-CU Mobility/ Inter-gNB-DU Mobility (See §8.2.1.1 in TR 38.401)

	Inter access hand-over
	
	Inter AMF/UPF hand-over procedure (out of RAN scope)
	Inter AMF/UPF hand-over procedure (out of RAN scope)




In each case, the relevant mobility procedures may require some adaptations to accommodate  the extended latency of satellite access.

In addition, the differentiated latency between both satellite and cellular access may require a specific management of the buffer user data from source gNB during inter access hand-over execution for example to prevent traffic starvation.
	




3. Conclusion

Proposal 1: To consider in the study the delay impact on the relevant 3GPP NG-RAN defined hand-over procedures applicable to the NTN hand-over scenarios


4. Text Proposal for TR 38.821 v0.3.0
START OF CHANGES

[bookmark: _Toc527965856]8.2	Connected mode mobility (FFS)

There are different types of hand-overs in Non-Terrestrial networks:
· Intra-satellite hand-over (between cells served by same satellite)
· Inter-satellite hand-over (between cells served by different satellite)
· Inter-access hand-over (between cellular and satellite access)

[bookmark: _GoBack]There can be some variants depending on whether the satellite is transparent or regenerative (gNB or partial gNB on board the satellite)
The table identifies the applicable NG-RAN hand-over procedures for each of the NTN hand-over scenarios.
It is FFS the applicable procedures (Inter or Intra gNB hand-over)
Table 8.2-1: NG-RAN procedures versus NTN hand-over scenarios

	NTN Hand-over scenarios
	Transparent satellite
	Regenerative satellite (gNB on board)
	Regenerative satellite (gNB-DU on board)

	Intra satellite hand-over
	Intra-gNB handover procedure
	intra gNB hand-over procedure
	Intra-gNB-CU Mobility/Intra-gNB-DU handover (See §8.2.1.2 in TR 38.401)

	Inter satellite hand-over
	Inter-gNB handover procedure (See §9.2.3 in TR 38.300)
	inter gNB hand-over procedure (See §9.2.3 in TR 38.300)
	Intra-gNB-CU Mobility/ Inter-gNB-DU Mobility (See §8.2.1.1 in TR 38.401)

	Inter access hand-over
	
	Inter AMF/UPF hand-over procedure (out of RAN scope)
	Inter AMF/UPF hand-over procedure (out of RAN scope)




In each case, the relevant mobility procedures may require some adaptations to accommodate  the extended latency of satellite access.

In addition, the differentiated latency between both satellite and cellular access may require a specific management of the buffer user data from source gNB during inter access hand-over execution for example to prevent traffic starvation.


An inter-access hand-over (between cellular and satellite access) is considered by utilizing an inter gNB procedure via the 5GCN (e.g. for Satellite with on board processed payload) or via the Xn (e.g. for satellite with transparent payload).
It is assumed that not all UEs are capable of positioning.
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