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1 Introduction

After RAN#102 meeting, the WID of NR NTN is approved. In Rel-19, regenerative payload is supported, which means gNB is on board. The description of this feature is shown as follows:
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.

In this contribution, we make the proposals of the impact of stage-2 to support regenerative payload in NR NTN.
2 Discussion
In Rel-17 and Rel-18, the framework of NTN is based on transparent payload. Satellites do not have functions of gNB and only perform radio signal forward between UE and NTN Gateway. The description of NR NTN in TS 38.300 is shown as follows:
The NTN payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The following connectivity is supported by the NTN payload:

-
An NTN gateway may serve multiple NTN payloads;

-
An NTN payload may be served by multiple NTN gateways.

NOTE 2:
In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).

Considering regenerative payload in Rel-19, the updates are needed to support new framework. The description of satellites could be captured as follows:
For regenerative payload of NTN, gNB onboard could provide NR user plane and control plane protocol terminations towards the UE.
The following connectivity is supported by the NTN payload:

-
An NTN gateway may serve multiple NTN payloads;

-
An NTN payload may be served by multiple NTN gateways.

NOTE 2:
In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).
Another change is the overall illustration of NTN, the current figure is based on transparent payload. Satellites work together with gNB and NTN gateway to provide full RF and RRM related functions. However, satellites have full gNB functions for regenerative payload. The figure below needs to update.
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Figure 1: Overall illustration of an NTN
Proposal 1: Capture the support of regenerative payload and update the figure of NTN in TS 38.300.
For time synchronization, the propagation delay introduced by service link and feeder link in NTN is captured by a Common Timing Advance (Common TA) and two offsets [image: image2.png]


 and [image: image4.png]


. 
-
[image: image6.png]Common TA



 is a configured timing offset that is equal to the RTT between the RP and the NTN payload.
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 is a configured scheduling offset that needs to be larger or equal to the sum of the service link RTT and the Common TA.
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is a configured offset that is approximately equal to the RTT between the RP and the gNB.
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Figure 2 Illustration of timing relationship (for collocated gNB and NTN Gateway)
From the illustration of Figure 2, the selection of reference point (RP) determines the value of three parameters. For transparent payload, any point between satellite and NTN gateway is appliable. However, the [image: image12.png]


 will be larger than the propagation between UE and gNB for regenerative payload if the RP is not on the satellite. To make sure the value of [image: image13.png]


 is correct for UE to access gNB on board, RAN2 could specify the RP for regenerative payload is on the satellite.

Proposal 2: RAN2 specifies the RP for regenerative payload is on the satellite in TS 38.300.
3 Conclusions 
In this contribution, we have the following proposals: 
Proposal 1: Capture the support of regenerative payload and update the figure of NTN in TS 38.300.
Proposal 2: RAN2 specifies the RP for regenerative payload is on the satellite in TS 38.300.
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