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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document aims at proposing a conclusion for RAN3 aspects.

2. Discussion
The applicability of NG-RAN architecture and procedures have been studied with respect to several NTN architectures (interfaces and features), from RAN3 perspective.

Table 9.1: Applicability of NG-RAN architecture and procedures to support NTN architectures (interfaces and features)
	NTN interfaces and features wrt NTN architecture
	Transparent payload
	Regenerative payload - gNB-DU on board (“gnB-split”)
	Regenerative payload - gNB on board

	NTN Service link
	Transport of NR-Uu interface

	NTN Feeder link
	Transport of NR-Uu interface
	Transport of F1 interface
	Transport of NG interface
If no ISL then transport of Xn interface can be considered for LEO cases

	NTN Inter Satellite link
	Not possible
	If ISL transport of F1 interface (terminated on the ground)
	If ISL then transport of Xn interface

	NTN GW
	forward the signal of NR-Uu interface
	Transport Network Layer node acting as an IP router
	Transport Network Layer node acting as an IP router

	Inter satellite hand-over
	Supported by existing hand-over procedures:
Inter-gNB or Intra-gNB
	Supported by existing hand-over procedures:
Intra-gNB-CU Mobility/ Inter-gNB-DU Mobility or Inter-gNB-CU
	if ISL between both satellites, supported by existing Xn-based hand-over procedures (inter gNB)
If no ISL between both satellites, NG-based handover procedure or Xn based procedure via ground

	Inter satellite multi connectivity
	Supported by existing dual connectivity procedure
	Supported by existing dual connectivity procedure
	Supported by existing dual connectivity procedure if ISL between both satellites

	Inter access (satellite/cellular) multi connectivity
[Note 1]
	Supported by existing dual connectivity procedure
	Supported by existing dual connectivity procedure
	Supported by existing dual connectivity procedure

	Inter access (satellite/cellular) hand-over
[Note 1]
	Supported by existing hand-over procedures:
Inter-gNB or Intra-gNB
	Supported by existing hand-over procedures:
Inter-gNB or Intra-gNB
	Supported by existing handover procedure:
Inter AMF/UPF or Intra AMF/UPF

	UE mobility due to the change of feeder link or ISL (LEO)
	Support of existing procedure to change AMF (Intra or Inter gNB)
Signalling load yet to be mitigated
	May be supported by existing handover procedures to change gNB-CU
Signalling load can be mitigated by defining two logical gNB-DU on board sharing same resources and swapping UE context
	May be supported by existing handover procedures to change AMF.
Signalling load can be mitigated by defining two logical gNBs on board sharing same resources and swapping UE context

	Feeder link switch over to ensure make before break  (LEO)
	Temporary overlap of cells from the gNB(s) located at the old and the new NTN GWs using two distinct radio resources
	Both NTN GWs are part of the TNL transporting the F1 interface between the gNB-DU on board the satellite and the centralized gNB-CU on ground
	both NTN GWs are part of the TNL transporting the NG interface between the gNB on board the satellite and the AMF on ground



Note 1: Inter access hand-over and multi connectivity procedures need to be adapted to accommodate the extended and possibly variable latency over the satellite access and the differentiated delay between the satellite access and another access technology (cellular or satellite) involved.

The impact on NG-RAN features to support NTN deployment scenarios are compared in the table below.

Table 9.2 Impacts on NG-RAN features to support NTN deployment scenarios
	NG-RAN features wrt NTN deployment scenarios 
	LEO with fixed satellite beams (w.r.t ground)
	LEO with moving satellite beams (w.r.t ground)
	GEO with fixed satellite beams

	Tracking area management
	NTN cells are temporary but fixed w.r.t ground. They can be assigned to a Tracking Area.
=> Minor standard impact, because a given satellite has to change the broadcasted tracking area code (TAC) and/or has to distribute multiple TACs in a given satellite beam between two NTN cells successively covered.
	Case 1: TA definition is unchanged and refers to a list of NTN cells which are moving and hence sweep over the fixed TA of the terrestrial network (TN).
=> Minor standard impact; Two different PLMNs can be assigned to respectively the NTN and the TN to prevent overlap between the TA layout
Case 2: The TA layout of both NTN and TN are overlapping each other which requires FFS
	NTN cells are fixed on ground. A Tracking Area corresponds to a list of NTN cells(s).
=> No standard impact

	Registration Update and Paging
	NG-RAN procedure apply. Registration area may be updated when UE performs a TAU.
=> No standard impact
	Case 1: UE is capable to determine its location. Based on satellite ephemeris, AMF determines the list of gNBs that need to broadcast the paging. Alternatively, RAN determines the satellite beam where to broadcast the paging.
=> Some standard impact (to allow gNB to determine the cells to be paged based on the UE's positon, rather than on the TAI
Case 2: UE is not capable to determine its location
=> The standard should be enhanced with Network based UE location determination scheme, or Multi tracking area broadcast capability or Dynamic update of TAI or Timing window based Registration update
	NG-RAN procedure apply. Registration area may be updated when UE performs a TAU
=> No standard impact

	Handling of Network Identities (e.g. gNB IDs, cell IDs, TAC, etc.)
	The association between satellite beams and logical NTN cells is continuously reconfigured (“Stationary identifiers on ground”) => => Minor standard impact; Frequent NG and/or Xn setup or configuration update required
	Case 1: The association between satellite beams and logical NTN cells is fixed (“Moving identifiers on ground”)
=> This may cause issues in cell neighbouring relationship management and PCI conflicts and requires further study
Case 2: The association between satellite beams and logical NTN cells is continuously reconfigured  (“Moving identifiers on ground”)
=> No standard impact (the satelite is preconfigurd with the cell ID/PCI to be use in specific time/location, then satellite use it accordingly)
	The association between satellite beams and logical NTN cells is fixed (“Stationary identifiers on ground”)
=> No standard impact

	UE location
	NTN should support UEs with and without autonomous location determination capability.
=> Standard impact: More accurate UE location determination capability may be needed at UE or network level to enforce country-specific policies since the coverage area of one satellite beam may cover (parts of or) more than one country at times

	Operations & Maintenance (O&M)
	Software maintenance supported, hardware maintenance not practical
=> No standard impact




As per RAN3 aspects, we recommend for the standardisation phase to consider in priority the following
· Deployment scenarios: LEO and GEO.
· NTN architectures: regenerative (“gNB split” or “gNB”) for LEO and transparent for GEO. As the IAB specifications would become available, it is also recommended to revisit the “relay-like” architecture with a regenerative payload architecture.

3. Conclusion

Proposal 1: Reflect the above text in the TR 38.821 (See TP below)


4. Text Proposal for TR 38.821 v0.6.0
START OF CHANGES

[bookmark: _Toc6470809]9	Recommendations on the way forward
Editor’s note: to be drafted by RAN1, 2 and 3
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