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1  Introduction
The WID of Rel-19 NR NTN has been finalized in RAN#102 [1], and the RAN3 related objectives of this work item are shown as below.
	Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signaling between CN and NG-RAN. [RAN3]

[bookmark: _Hlk153358806]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 provide our initial considerations on the support of regenerative payload for NTN in Rel-19.
2  Discussion
The NTN has been introduced since Rel-17 as a new feature in NR. In Rel-17 and Rel-18 phases, only NTN with transparent payload is supported, and the satellite or airborne vehicle performs as a relay node between the UE and the base station. While, in the upcoming Rel-19 phase, the NTN with regenerative payload will be supported, and the satellite or airborne vehicle shall act as a base station in the wireless communication system.
Regarding the new requirement of gNB on board, the current general description of the overview of NTN is not sufficient since it only describes the scenario of the NTN with transparent payload. Therefore, in Release 19, the related description should be updated to reflect the scenario of the NTN with regenerative payload.
In the SI phase of NTN, the definitions of transparent payload and regenerative payload is given in the TR 38.821 as below [2].
 --------------------------------------------------------TR 38.821-------------------------------------------------------------------------
Transparent payload: payload that changes the frequency carrier of the uplink RF signal, filters and amplifies it before transmitting it on the downlink. 
Regenerative payload: payload that transforms and amplifies an uplink RF signal before transmitting it on the downlink. The transformation of the signal refers to digital processing that may include demodulation, decoding, re-encoding, re-modulation and/or filtering. 

A transparent payload: Radio Frequency filtering, Frequency conversion and amplification. Hence, the waveform signal repeated by the payload is un-changed;
A regenerative payload: Radio Frequency filtering, Frequency conversion and amplification as well as demodulation/decoding, switch and/or routing, coding/modulation. This is effectively equivalent to having all or part of base station functions (e.g. gNB) on board the satellite (or UAS platform).
 --------------------------------------------------------TR 38.821-------------------------------------------------------------------------
Considering the current description on the overview of NTN in TS 38.300, the highlighted description can be updated to capture the function of regenerative payload.
 --------------------------------------------------------TS 38.300-------------------------------------------------------------------------
[bookmark: _Toc155991738]16.14.1	Overview
Figure 16.14.1-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial NR access to the UE by means of an NTN payload and an NTN Gateway, depicting a service link between the NTN payload and a UE, and a feeder link between the NTN Gateway and the NTN payload.


Figure 16.14.1-1: Overall illustration of an NTN
NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.
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).
 --------------------------------------------------------TS 38.300-------------------------------------------------------------------------
To be more specific, in current TS 38.300, the Overview of NTN only captures the behaviour of transparent NTN payload with “transparently forwards the radio protocol...”. Then, based on the definitions of regenerative payload in SI phase, the behaviour of regenerative NTN payload with “regenerative transforms the radio protocol” could be added correspondingly.

Proposal 1: To support the regenerative payload in Rel-19, the description on Overview of NTN should be updated in TS 38.300. 

Considering the mobility issue, since the NTN capable gNB can be located on board or on ground, the inter-gNB mobility should be discussed based on different scenarios. And there could be two scenarios for this issue.
Scenario 1: Mobility between two gNBs on board.
Scenario 2: Mobility between one gNB on board and one gNB on ground.
For Scenario 1, the Xn interface between the two gNBs on board is the Inter-satellite Link (ISL). Practically, the ISL could be regarded as the Xn directly. However, in the real deployment, the satellites provided by different satellite vendors may work in different manners, e.g., RF frequencies. Furthermore, it is difficult to evaluate the radio link status between the satellites provided from different vendors to establish the corresponding XnAP connection. In this case, the Interoperability issue between different vendors may exist. Considering the inter-gNB mobility for this scenario, if needed, the existing NG based handover mechanism could be reused to solve this issue.
Proposal 2: In Rel-19, the Xn between the two gNBs on board via ISL should not be standardized since it may bring the IoT issues between the satellites from different vendors. 

For Scenario 2, the Xn interface between the gNB on board and the gNB on ground may not always exist since the gNB on board is moving around the satellite orbit. Furthermore, as the gNB on board shall moves quickly around the obrit, even though the ephemeris information could be provided by the O&M and the movement of the gNB on board is predictable, the XnAP connection time is very limited between the gNB on board and the gNB on ground. Therefore, there is very little benefit to support the XnAP connection between the gNB on board and the gNB on ground.
Proposal 3: In Rel-19, there is no need to support the XnAP connection between the gNB on board and the gNB on ground.
3  Conclusion
Proposal 1: To support the regenerative payload in Rel-19, the description on Overview of NTN should be updated in TS 38.300. 

Proposal 2: In Rel-19, the Xn between the two gNBs on board via ISL should not be standardized since it may bring the IoT issues between the satellites from different vendors. 

Proposal 3: In Rel-19, there is no need to support the XnAP connection between the gNB on board and the gNB on ground.

The corresponding TP is given in the Annex.
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1], in TS 36.300 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 36.300 [2].
>>Unchanged part skipped<<
Non-Geosynchronous orbit: earth-centered orbit with an orbital period that does not match Earth's rotation on its axis. This includes Low and Medium Earth Orbit (LEO and MEO). LEO operates at altitudes between 300 km and 1500 km and MEO at altitudes between 7000 km and 25000 km, approximately.
Non-terrestrial network: an NG-RAN consisting of gNBs, which provide non-terrestrial NR access to UEs by means of an NTN payload embarked on an airborne or space-borne NTN vehicle and an NTN Gateway.
NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor, and between IAB-nodes in case of a multi-hop backhauling.
NR sidelink communication: AS functionality enabling at least V2X communication as defined in TS 23.287 [40] and the ProSe communication (including ProSe non-Relay and UE-to-Network Relay communication) as defined in TS 23.304 [48], between two or more nearby UEs, using NR technology but not traversing any network node.
NR sidelink discovery: AS functionality enabling ProSe non-Relay Discovery and ProSe UE-to-Network Relay discovery for Proximity based Services as defined in TS 23.304 [48] between two or more nearby UEs, using NR technology but not traversing any network node.
NTN Gateway: an earth station located at the surface of the earth, providing connectivity to the NTN payload using the feeder link. An NTN Gateway is a TNL node.
NTN payload: a network node, embarked on board a satellite or high altitude platform station, providing connectivity functions, between the service link and the feeder link. In the current version of this specification, the NTN payload is a TNL node.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
16.14.1	Overview
Figure 16.14.1-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial NR access to the UE by means of an NTN payload and an NTN Gateway, depicting a service link between the NTN payload and a UE, and a feeder link between the NTN Gateway and the NTN payload.


Figure 16.14.1-1: Overall illustration of an NTN
NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.
The NTN payload transparently forwards or regeneratively transforms 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).
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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