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1 Introduction

The Rel-19 NR NTN WID [1] includes the following objective:
Support of regenerative payload [RAN3, RAN2, RAN4]

· Specify the support of gNB on board in TS 38.300

· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]

· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.

According to the justification in [1], regenerative payload with gNB “makes the deployment of non-terrestrial network more flexible” and “brings some benefits on radio resource handling in Uu, and radio resource coordination between the gNBs via the ISL.” A regenerative payload is also required to support real time connectivity via the space segment. [1]
In this contribution we propose a way forward.
2 Discussion
Rel-18 stage 2 for RAN [2] captures the architecture description for transparent payload, where the gNB is on the ground and the satellite only hosts “bent-pipe” transponders. In this case, all network interfaces are terminated on the ground (Fig. 16.14.1-1 of [2]). Introducing the possibility for a satellite payload to host an NG-RAN node [4], and more specifically a gNB, we can observe the following:
Observation 1: Both transparent and regenerative (with gNB) payloads are supported in 3GPP Rel-19, in order not to introduce backwards-incompatibilities.
Observation 2: The feeder link remains a transport link; in Rel-19 it may transport the NG interface between the AMF on the ground and the gNB on the satellite.
Observation 3: The ISL is a transport link; in Rel-19 it may transport the Xn interface between the gNBs on the two satellites.

Observation 4: The NTN GW remains a TNL node; hence, it does not terminate the NG RNL protocols.

From a deployment point of view, the same Earth station site may (and typically does) connect to several satellites at the same time, provided that the site itself is in the coverage of the NTN satellite antenna gateway beams. This could leverage e.g. multiple directive antennas or even active antennas addressing several satellites simultaneously, allocating resources to each satellite as needed. This can avoid the need to build up a dedicated set of Earth stations for each constellation and allows to support multiple satellite accesses within each constellation. Conversely, an NTN payload of either type can connect to more than one Earth station simultaneously, which may be located in one or more sites. From the point of view of the specification text, the existing text about transparent payloads also applies to regenerative payloads.
Observation 5: Given that the NTN GW is still a TNL node, it may connect to more payloads simultaneously (and they can be transparent and/or regenerative). The existing Rel-17/18 text about transparent payloads also applies to regenerative payloads.

Observation 6: Conversely, an NTN payload (transparent or regenerative) may connect to more than one NTN GW simultaneously. The existing Rel-17/18 text on transparent payloads also applies to regenerative payloads.

Observation 7: OAM requirements remain the same.
Observation 8: Other changes to stage 2 may be necessary, but they are out of RAN3 scope (e.g. Doppler compensation, timing advance, and possibly others).
With the above in mind and aiming to minimize the impacts to the current text and maximize clarity, we explain the rationale behind the changes proposed in [3].
2.1 Proposed Changes

Definitions
NTN Payload: In Rel-19 it may be a TNL node (transparent payload) or a gNB (regenerative payload)
.

The definition for NTN Gateway can remain the same.

Figure in Sec. 16.14.1 of [2]
The current figure should remain the same; a new one should be added showing two gNBs with NG interfaces to the same AMF/UPF and linked with an ISL transporting Xn. We are providing a very rough figure as proof of concept; refinement will be needed.

Architecture description and statements about NTN gateway, NTN payload, feeder link and ISL in Sec. 16.14.1 of [2]
The description has been modified so that the existing text applies to transparent payload; a new sentence describing the regenerative payload has been added.
The first two statements in the bulleted list in Sec. 16.14.1 of [2] have been modified according to the above observations.
Statements about feeder link and ISL have been added.

Annex B.4 of [2]
This informative Annex (and especially Fig. B.4-1) was the result of long discussions in RAN3 and RAN2. It seems sensible to avoid impacting it for now, except possibly capturing in the caption for Fig. B.4-1 that it applies to a transparent NTN payload. Other changes to this Annex could be discussed, but they do not seem strictly necessary given that this is just an example implementation of NTN aiming to capture a number of infrastructure functions.
Proposal 1: Discuss, revise, and if agreeable endorse [3] as baseline.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: Both transparent and regenerative (with gNB) payloads are supported in 3GPP Rel-19, in order not to introduce backwards-incompatibilities.

Observation 2: The feeder link remains a transport link; in Rel-19 it may transport the NG interface between the AMF on the ground and the gNB on the satellite.

Observation 3: The ISL is a transport link; in Rel-19 it may transport the Xn interface between the gNBs on the two satellites.

Observation 4: The NTN GW remains a TNL node; hence, it does not terminate the NG RNL protocols.

Observation 5: Given that the NTN GW is still a TNL node, it may connect to more payloads simultaneously (and they can be transparent and/or regenerative). The existing Rel-17/18 text about transparent payloads also applies to regenerative payloads.

Observation 6: Conversely, an NTN payload (transparent or regenerative) may connect to more than one NTN GW simultaneously. The existing Rel-17/18 text on transparent payloads also applies to regenerative payloads.

Observation 7: OAM requirements remain the same.

Proposal 1: Discuss, revise, and if agreeable endorse [3] as baseline.
Observation 8: Other changes to stage 2 may be necessary, but they are out of RAN3 scope (e.g. Doppler compensation, timing advance, and possibly others).
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� In principle, it is not precluded that a satellite could have both a transparent payload and a regenerative payload, but this is an implementation/deployment option and it does not need to be mentioned in the specification.





