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1. Introduction
A new study item on solutions for NR to support Non Terrestrial Network was approved in RAN#80 [1]. The outcome of the study shall be captured in 3GPP TR 38.821 “Solutions for NR to support non terrestrial networks (NTN)”. At RAN3#101 in Gothenburg, agreements on NTN overview and scenarios had been made for NTN SI, but it needs to be further discussed such as architectures. NTN architectures are described in Chapter 5 but it may be considered as a preliminary.
Therefore, in this contribution, we provide some analysis and proposals on architecture aspects.
2. Discussion

According to TR38.821 v0.1.0, features that need to be considered in terms of NTN architecture are as follows [2]. First of all, we assume that satellite and satellite gateway are connected to single hop in order to simplify the architecture design.
· Either a transparent or a regenerative (with on board processing) payload may be implemented on a satellite.
· gNB or DU processing for regenerative satellites
· The feeder link, the interface between satellites and satellite gateways, may be 3GPP or non-3GPP defined Radio interface.
· Inter Satellite link, the interface between satellites.
First of all, architecture options can be divided depending on the type of payload and processing entities loaded on the satellite. In case of the regenerative satellites, it could be further classified according to how the radio interface over feeder link is defined. 
Table 1. NTN Architecture Options

	Payload type
	Processing Entity on the satellite
	Radio Interface over feeder link
	Inter Satellite Interface
	Architecture Options

	Transparent
	N.A.
	3GPP NR
	N.A.
	Option 1

	Regenerative
	gNB
	Non 3GPP Radio I/f
	Non 3GPP Radio I/f
	Option 2-1

	
	
	3GPP NR
	3GPP NR
	Option 2-2

	
	DU
	Non 3GPP Radio I/f
	Non 3GPP Radio I/f
	Option 3-1

	
	
	3GPP NR
	3GPP NR
	Option 3-2


Architecture Options 1, 2-1 and 3-1 consisting of logical entities is shown in Figures 1-3. A 5G CN is defined as one logical entity, assuming that both the satellite gateway and the 5G CN are collocated or the interface between the satellite gateway and the 5G CN are not the scope of 3GPP. The Satellite Radio Interface (SRI) is considered non-3GPP defined Radio interfaces of the feeder link in figures.
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Figure 1.NTN architecture Option 1
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Figure2. NTN architecture Option 2-1
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Figure3. NTN architecture Option 3-1

As shown in the figures, architecture option 1 for a bent pipe satellite has no effect on the existing radio access network architecture. It is the same for the case which non-3GPP radio interface are adapted in the feeder link and inter satellite link. So NR RAN architecture can be reused for the three case. So we propose that for the case which non-3GPP radio interfaces are applied to the feeder link and inter satellite link, NR architecture can be reused.
Proposal 1. Bent pipe satellites have no effect on the existing radio access network architecture.
Figure 4 shows an example of User plane protocol stack in a regenerative satellite (on-board gNB).
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Figure4. An example of User plane protocol stack in a regenerative satellite (on-board gNB).

When gNBs and 5G CN are connected by non-3GPP radio Interfaces, the architecture will not affect whether a single hop or multi-hops are connected to each other. Here, we assumed that satellite and satellite gateway is connected to single hop. However, for Option 2-1 and Option 3-1, the proposed architecture could cover up to multi-hop connection cases.
Proposal 2. The NR RAN architecture can be reused if the non-3GPP radio interface applies to feeder links and inter-satellite links, regardless of whether a single hop or multiple hops are connected.
For Option 2-2 and 3-2, 3GPP based feeder links and ISLs, relay architecture should be considered as discussed at the last meeting. It is similar to IAB SI in that it is a relay considering function split and multi-hop. It is expected that the scope of study may be different from IAB SI considering the radio channel of the relay node and mobility characteristics. We propose to de-prioritize the case which 3GPP radio interface are applied to the feeder link and inter satellite link in this release. 
Proposal 3. To de-prioritize 3GPP based radio interface applied to the feeder link and inter satellite link in this release.
3. Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1. Bent pipe satellites have no effect on the existing radio access network architecture.
Proposal 2. The NR RAN architecture can be reused if the non-3GPP radio interface applies to feeder links and inter-satellite links, regardless of whether a single hop or multiple hops are connected.
Proposal 3. To de-prioritize 3GPP based radio interface applied to the feeder link and inter satellite link in this release.
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