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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Abstract
This technical contribution aims at proposing a text for the fifth clause of the technical report related to 3GPP TR 38.821 “Study on solutions for NR to support non-terrestrial networks (NTN)”.

2. [bookmark: _Ref490055642]Proposed text
We suggest the following text for the chapter 5 “NG-RAN Architectures for Non-terrestrial Networks”.

* * * Start of changes * * * * (NEW TEXT)


5 NG-RAN Architectures for Non-terrestrial Networks
5.1 Architectures for scenarios based on bentpipe satellites (FFS)	Comment by Auteur: Observation 1: The architecture option with transparent satellite-enabled RAN seems to be fully transparent with respect to RAN3. TBC

[image: ]
[bookmark: _Ref522809338]Figure 5.1-1: Transparent GEO and LEO based non terrestrial access network
In this case, the satellite payload just acts as an RF repeater with frequency conversion.
Note that in the case of transparent satellite (e.g. GEO), there may be several gNBsgateway feeding the satellite as depicted below. However, UE are always connected to a single gNB (no Dual-connectivity). 
5.2 Architectures for scenarios based on regenerative satellites (without ISLs) (FFS)	Comment by Auteur: Open question: Do we prioritize any if them? Huawei proposal: The relay-like architecture shall be studied as baseline in NTN
5.2.1 gNB processed payload
In this case, the satellite is regenerative, and it hosts one or more complete gNBs which terminate the NG interface(s) from the 5GC. The satellite head station encapsulates NG for transport over the SRI.
[image: fig3]
Figure 5.2-1: Regenerative satellite and on-board gNB(s)
5.2.2 gNB processed payload based on IAB/relay-like architectures
In this architecture, each satellite/HAPS holds a gNB and an MT. Via the MT, the satellite/HAPS connects to a ongroundthe NTN-donor. Via the gNB, the relay-likeIAB -node serves UEs. The NTN-donor also holds a gNB to support MT held in satellite/HAPS. The NTN-donor holds a UPF collocated with the gNB, such that the MT sustains a PDU-session with the UPF.


[bookmark: _Ref522809370]Figure 5.2-2: Architecture for NTN with gNB processed payload, IAB/relay-like architecture
5.2.3 gNB-DU processed payload	Comment by Auteur: Observation 2: Considering the architecture with gNB-DU processed payload , it is still FFS about the exact functional split between Sat-RAN-CU and Sat-RAN-DU

In this case, the satellite is regenerative (i.e. it includes signal decoding and re-encoding) and it hosts one or more gNB-DUs; the gNB-CU is on the ground. The F1 protocol is transported over a Satellite Radio Interface (SRI).
Many DUs may be connected to the same CU.
If the satellite hosts more than one DU, the same SRI will transport all the corresponding F1 interface instances.
Xn interfaces toward other gNBs are not precluded, and if present they are terminated at the ground station.
[image: fig2]
Figure 5.2-3: Regenerative satellite and split gNB
RRC is terminated in the CU, and it is subject to extremely strict timing constraints. With GEO (Geostationary Earth Orbit) and LEO (Low Earth Orbit) systems – GEO systems seem to represent the worst-case scenario here – it might not be possible to always meet such constraints while maintaining the appropriate system behavior. It should be verified whether this may impact current F1 design. This is covered by a separate agenda item.

5.2.4 gNB-DU processed payload based on IAB/relay-like architectures
In this architecture, each satellite/HAPS holds a DU and an MT. Via the MT, the satellite/HAPS connects to a ongroundthe NTN-donor. Via the DU, the relay-likeIAB -node establishes RLC-channels to UEs. The NTN-donor also holds a DU to support satellite/HAPS. The NTN-donor holds a CU for the DUs of all satellite/HAPS and for its own DU. 


[bookmark: _Ref522809356]Figure 5.2-4: Architecture for NTN with gNB-DU processed payload, IAB/relay-like architecture

5.3 Architectures for scenarios based on regenerative satellites with ISLs (FFS)	Comment by Auteur: Observation 3: Single-hop operation could be first considered. It shall be discussed if multihop operation is part of this SI
5.3.1 gNB processed payload
In this case, the satellite is regenerative, and different satellites host different gNBs. Inter-Satellite Links (ISLs) transport Xn interfaces over SRI between the satellite-hosted gNBs.
[image: fig4]	Comment by Auteur: Nokia : We need to clarify if the “Ground Station” is a pure transport entity, or a 3GPP entity

Figure 5.3-1: Regenerative satellite with ISL, gNB processed payload
Setting up and maintaining Xn interfaces toward terrestrial gNBs would require all the corresponding traffic (CP and UP) to be transported over the SRI relevant to the satellite-hosted gNB. This seems inefficient.
In this case, it should be verified whether it is feasible to transport Xn over the SRI, taking also into consideration whether there are Xn mobility impacts.
5.3.2 gNB-DU processed payload



Figure 5.3-2: Regenerative satellite with ISL, gNB-DU processed payload
Since the architecture of Sat-RAN is comparable to “disaggregated NG-RAN”, one Sat-RAN-CU should be naturally allowed to manage multiple Sat-RAN-DUs via V1* interfaces and it got much simplified not to specify direct interface between two Sat-RAN-DUs same as the gNB-DU case. Furthermore, one Sat-RAN-DU should belong to single Sat-RAN-CU at a time.	Comment by Auteur: Thales: Description needs to be revised to be more descriptive

Taking UE practical capability/power into account, it seems less likely that UE will connect to dual/multiple Sat-RAN-DUs simultaneously. The distance between UE and multi-Sat-RAN-DUs varies in range up to thousands of kilometers, which means very different timing advance. To implement this, multiple advanced RF chains on UE side and multiple timing advance control procedures are needed. Therefore, we tend to de-prioritize such scenario. Therefore, one Sat-RAN-CU should be allowed to connect to multiple Sat-RAN-DUs. One Sat-RAN-DU should belong to a single Sat-RAN-CU at a time.	Comment by Auteur: To be confirmed. If this is the case, the link from UE to Sat-RAN-DU2 needs to be removed in Figure 8


* * * End of changes * * * *
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