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1 Introduction

The following come-back was allocated during the online discussions:
CB: # 70_NTNmobility

-  capture discussion where needed

- merge from 176,242,451 if agreeable

- do not merge archs. 3, 4

- check details
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START OF CHANGES

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)

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 8.2-1: NG-RAN procedures versus NTN hand-over scenarios
Editors note: Table may be merged into the table below in 8.x.7, FFS
	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 TS 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 TS 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.


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.
END OF CHANGES
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8.x. UE Mobility Aspects
8.x.1 Architecture Classification

In the following sections, the architecture options previously described will be referred to as follows:

1. Transparent based non-terrestrial access network (Sec. 5.1);

2. Regenerative satellite and split gNB (Sec. 5.3.2);

3. Regenerative satellite and on-board gNB(s) (Sec. 5.2.1);

4. Regenerative satellite with Inter-Satellite Links (ISLs), gNB processed payload (Sec. 5.2.1);
5. gNB processed payload, Relay-like architecture (Sec. 5.3.3).
8.x.2 Intra-gNB Mobility (“Monolithic gNB”)
In this case, all necessary signaling is confined to within the gNB, with no signaling impact on NG or Xn. For the case of “monolithic” gNB, this is supported without any standards impact by Architectures 1, 3, 4, and 5.
8.x.3 Intra-DU Mobility
In this case, all necessary signaling is confined to within the DU, with no signaling impact on F1. This is supported by Architecture 2 without any standards impact.
8.x.4 Intra-gNB/Inter-DU Mobility
This is supported by current inter-DU mobility. In Architecture option 2, the F1 signaling is transferred over SRI. 
Single logic DU across multiple satellites is precluded.
8.x.5 Inter-gNB Mobility
8.x.5.1 Xn Mobility
For Architectures 1 and 2, Xn interfaces (if present) are terminated at the ground station; in these cases, Xn mobility is possible without any standards impact.

There is no Xn in Architecture 3, so in this case it is not possible to support Xn mobility.

For Architecture 4, Xn mobility is only possible between satellite-hosted gNBs.
Some further observations should be made on the issue of Xn mobility involving NTNs. In current NG-RAN specifications, Xn mobility is the mechanism of choice when moving between neighbor cells, ensuring the best performance and with minimal core network involvement thanks to the use of a “horizontal” interface, Xn. When considering NTNs, the concept of neighbor cells is going to be different, and at least two different cases should be considered:

a) Two “neighbor” cells belonging to NTNs;

b) Two “neighbor” cells, of which one is served by a terrestrial RAN, and the other by an NTN.

For the first case, if the two cells are served by two different logical nodes (e.g. satellites) within the NTN, it seems possible to set up Xn and use it for Xn mobility. This is indeed the case with Arch. 4, in which Xn would be transported on ISLs.

For the second case, the Xn-based mobility is only possible if an Xn exists between the NTN gNB and terrestrial gNB. 
Architecture 5 (relay-like, Xn is terminated in the satellite but goes through the NTN-donor) seems to suffer from this problem. Therefore, in theory Arch. 5 supports Xn mobility between satellite-gNBs and terrestrial gNBs, but its performance seems questionable due to the above observations.
8.x.5.2 Mobility Through the 5GC
In Architectures 1 and 2, NG is terminated at the ground station; in these cases, mobility through the CN is supported without any standards impact.

In Architectures 3, 4 and 5, NG is terminated at the satellite, so NG traffic needs to be transported over the SRI: mobility through the CN is possible.
8.x.6 Mobility due to interface change
In this case, the mobility is due to the change of the interface, for example, when the satellite moves out of the coverage of current network node on the ground, and connects to a new network node on the ground. In Architecture Option 1, 3, 4 and 5, this means the change of AMF. In Architecture Option 2, this means the change of gNB-CU. Due to the change of interface, all UEs need to be handover to new network node (i.e. AMF in Architecture Option 1, 3, 4 and 5, gNB-CU in Option 2). Handover all connected UEs in a short period can cause significant signaling load. Further study is needed. 
For Mobility due to interface change, it may cause significant signaling load in all architecture options. Further study is needed. 
8.x.7 Summary
Editors note: The details in the summary table is FFS. 
	
	Arch. 1
	Arch. 2
	Arch. 3
	Arch. 4
	Arch. 5

	Intra-gNB mobility (“monolithic” gNB)
	Supported, no standards impact
	Does not apply
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact

	Intra-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Inter-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Xn mobility
	Supported, no standards impact
	Supported, no standards impact
	Not supported
	Supported if Xn exists
	Possible in theory, but performance seems questionable

	Mobility through the 5GC
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact


Table x.6-1 Mobility support for the various architectures.
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