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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Abstract
This technical document includes proposals on architecture aspects related to Non-Terrestrial network (study item in RP-181598 Study on solutions for NR to support non-terrestrial network, Thales).
[bookmark: _Ref490055642]These proposals have been discussed and agreed during the NTN off line discussion that took place on Wednesday 10th October 2018 in Chengdu.




Non-Terrestrial Networks reference scenarios 
Recall of scenario in TR 38.821
Table 4.2-1: Reference scenarios
	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network
	Scenario C
	Scenario D



Proposal 2.1: The following 6 scenarios are considered in the study item
· Scenario A: Transparent GEO (NTN beam foot print fixed on earth)
· Scenario B: Regenerative GEO (NTN beam foot print fixed on earth)
· Scenario C1: Transparent LEO (NTN beam foot print fixed on earth)
· Scenario C2: Transparent LEO (NTN beam foot print moving on earth)
· Scenario D1: Regenerative LEO (NTN beam foot print fixed on earth)
· Scenario D2: Regenerative LEO (NTN beam foot print moving on earth)

Thales: RAN2 assumed that C1 has to be added
ZTE: What about beam shape that may varied
Thales: the service provider will define a service area fixed smaller than the radio coverage of beams
Proposal 2.2: The study may consider only the most critical scenarios for a given RAN features or constraints (e.g. for Delay, it is sufficient to address the worst case scenario which is GEO Transparent)
ZTE: From RAN2 perspective, this proposal could make sense. From RAN3 perspective, better to address LEO in priority

Proposal 2.3: For LEO it is recommended to consider 600 km as baseline given that it features the worst case Doppler. However assessment for other altitude (e.g. 1200 km) can also be considered



NG-RAN architecture with satellite
It is suggested to reduce the number of architecture options to be considered in the study.
Proposal 3.0.1: Define reference architectures to be considered in priority
· NG-RAN with transparent satellite (whatever GEO or LEO)
· NG-RAN with regenerative satellite (whatever GEO or LEO)

Proposal 3.0.2: Select architectures that minimize the need to define new interfaces nor new protocols in the NG-RAN
Proposal 3.0.3: Identify optional architectures to be considered in the study but with possibly a lower priority

Transparent satellite based NG-RAN architecture
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Figure 3.1-1: NG-RAN with transparent satellite

Proposal 3.1.1: Satellite provides RF frequency conversion & amplification but no processing of signal.
Proposal 3.1.2: Earth station (NTN gateway) is a transport node.
· A GEO can be served by one or several earth stations simultaneously. Each earth station handling a different set of beams.
· A LEO can be served by up to two earth stations at a time
Proposal 3.1.3: cellular/satellite dual connectivity is considered (UE supporting simultaneously cellular and satellite access links or simultaneously to 2 different satellite access links) in NG-RAN with transparent satellite. May be with lower priority


Regenerative satellite based NG-RAN architecture with gNB on board
[image: ]
Figure 3.2-1: NG-RAN with regenerative satellite (gNB on board)
Proposal 3.2.1: Regenerative Satellite provides ISL.
Proposal 3.2.2: Regenerative Satellite embarks gNB and some traffic routing functions
Note that the study on the support of these traffic routing functions in the satellite should be considered in SA2 and not in RAN3
Proposal 3.2.3: Xn is transported over ISL
Proposal 3.2.4: SRI (Satellite Radio Interface) can be 3GPP defined (e.g. NR) or non 3GPP defined
Proposal 3.2.5: ISL (Inter Satellite Link) can be 3GPP defined (e.g. NR) or non 3GPP defined
Proposal 3.2.6: Earth station (NTN gateway) is a transport node.
· A GEO can be served by one or several earth stations simultaneously. Each earth station handling a different set of beams.
· A LEO can be served by up to two earth stations at a time
Proposal 3.2.7: cellular/satellite dual connectivity is considered (UE supporting simultaneously cellular and satellite access links) in NG-RAN with regenerative satellite. May be with lower priority
Regenerative satellite based NG-RAN architecture with gNB-DU on board
Proposal 3.3.1: To consider gNB-DU on board satellite
Optional NG-RAN architecture with satellite based on IAB
Proposal 3.4.1: To consider the outcomes of IAB SI (TR 38.874) in terms of architecture options
Proposal 3.4.2: R16 may focus on single hop
· It should not exclude to address multi hop, because IAB supports multi hop
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