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1 Introduction

In this contribution we discuss the current status of the NTN SI and we propose a conclusion for the TR.
2 Discussion

We will briefly recall the relative characteristics of the various architecture options currently described in the TR [1].
2.1 NG-RAN Architecture Impacts

2.1.1 Transparent satellite based NG-RAN architecture

No architecture impacts, it seems, since all network interfaces are terminated on the ground at the gNB accessing the satellite payload. On the other hand, there may be RRC impacts, out of RAN3 scope, because Uu travels twice from the Earth to the satellite and back (once from the gNB to the satellite, and then from the satellite  to the UE).
2.1.2 gNB Processed Payload

NG Application Protocol timers may have to be extended to cope with the long delay of the feeder link.

For LEO satellites with ISL, the delay to be considered should encompass at least the feeder link (SRI) and one or several ISL.

For practical purposes, it seems likely that Xn over ISL will be set up mainly between “neighbor” satellites (e.g. satellites which are close to one another).

Also in this case, there may be some impacts on RRC due to e.g. the increased delay (but possibly less severe than with the transparent architecture).

2.1.3 gNB-DU Processed Payload
RRC is terminated in the CU and it is subject to extremely strict timing constraints; this may preclude the applicability of this architecture to GEO (Geostationary Earth Orbit) satellites.

Its use for LEO (Low Earth Orbit) systems may impact current F1 design.
2.1.4 gNB Processed Payload based on Relay-Like Architectures

Currently FFS.

Proposal 1: The transparent architecture option seems to be the most desirable from the point of view of NG-RAN impacts.
2.2 Mobility Aspects

We will refer to the summary table (FFS) in Sec. 8.7.7 of [1], shown in Table 1 below. The numbered architectures are as follows:

1. Transparent based non-terrestrial access network (Sec. 5.1 of [1]);

2. Regenerative satellite and split gNB (Sec. 5.3.2 of [1]);

3. Regenerative satellite and on-board gNB(s) (Sec. 5.2.1 of [1]);

4. Regenerative satellite with Inter-Satellite Links (ISLs), gNB processed payload (Sec. 5.2.1 of [1]);

5. gNB processed payload, Relay-like architecture (Sec. 5.3.3 of [1]).

We will concentrate on 1, 2, 3, and 4.

	
	Arch. 1
	Arch. 2
	Arch. 3
	Arch. 4
	Arch. 5

	Intra-gNB mobility (“monolithic” gNB)
	Supported, no standards impact
	Does not apply
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact

	Intra-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Inter-DU mobility
	Does not apply
	Supported, no standards impact
	Does not apply
	Does not apply
	Does not apply

	Xn mobility
	Supported, no standards impact
	Supported, no standards impact
	Not supported
	Supported if Xn exists
	Possible in theory, but performance seems questionable

	Mobility through the 5GC
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact
	Supported, no standards impact


Table 1 Mobility support for the various architectures [1].

As with NG-RAN architecture impacts, we first notice that the transparent architecture seems to have no issues with respect to mobility support.
The gNB processed payload option (Archs. 3 and 4 in Table 1, respectively for the cases with or without ISL) seem to have no issues with respect to mobility support except for the fact that mobility (both Xn-based and through the 5GC) requires the appropriate CN connection through the SRI to be available. Hence, this poses some constraints on network deployment.
The gNB-DU processed payload (Arch. 2 in Table 1) terminates Xn and NG on the ground, hence mobility support involving these two interfaces does not pose any issues. The only issue with respect to mobility is for the case of inter-DU mobility: if the DUs are hosted on different satellites, this translates into an inter-satellite mobility. To support inter-DU mobility in this case, then, both satellite-based DUs must have concurrent connections to the same CU on the ground. Besides the obvious impact in terms of F1 delay, this also poses constraints on network and satellite constellation design.
Proposal 2: The transparent architecture option seems the most desirable from the point of view of mobility support.

2.3 Dual Connectivity Aspects
According to Sec. 5.3.1 of [1]:

· In case of multi-connectivity involving transparent NTN-based NG-RAN (i.e. gNB on the ground), all CP and UP interfaces toward terrestrial NG-RAN nodes are terminated on the ground;

· In case of multi Connectivity involving regenerative NTN-based NG-RAN with on board gNB, setting up and maintaining Xn interfaces toward terrestrial gNBs over the feeder link would require all the corresponding traffic (CP and UP) to be transported over the SRI relevant to the satellite-hosted gNB. This may be a challenge.

· In case of multi-connectivity involving regenerative NTN-based NG-RAN with gNB-CU on the ground and gNB-DU on board, all CP interfaces toward terrestrial NG-RAN nodes are terminated on the ground (hence there seem to be no issues in this respect) but there will be issues with respect to UP (see also [2]) which will also impact the rest of the terrestrial NG-RAN.

Proposal 3: The transparent architecture option seems the most desirable from the point of view of DC support.

2.4 Feeder Link Switchover Aspects

According to Sec. 8.8 of [1]:

· For the transparent case, the switchover relies on the temporary overlap of cells from gNBs located at the “old” and the “new” NTN GWs. Some procedures involving Uu and Xn are described in [1] to support a “soft switch” in this case.
· For the regenerative options, the “old” and the “new” NTN GWs need to be part of the TNL transporting the relevant network interface (NG or F1): the switchover is essentially an SCTP association addition/removal. This poses constraints on transport network design.

Proposal 4: When considering how to support feeder link switchover for a satellite, the transparent option does not seem to pose constraints on transport network design, unlike the regenerative options; this seems to make the transparent option the most desirable in this respect.

2.5 OAM Aspects

According to Sec. 8.9 of [1], the transparent architecture only poses “minimum (alarm)” OAM requirements, since the satellite is essentially a remote repeater. The regenerative options pose requirements on transporting the “full OAM” information.

Proposal 5: With respect to OAM requirements, the transparent architecture option poses slightly less OAM requirements than the regenerative options.

2.6 Recommended Way Forward

Given all the above, it seems that the transparent architecture option is the most feasible for future potential normative work for NTN.

Proposal 6: The transparent architecture option seems the most feasible for future potential normative work for NTN.

Proposal 7: Capture the attached TP with the conclusions.
3 Conclusions and Proposals (If Any)
We have briefly summarized previous discussions on NG-RAN impacts, mobility, DC, feeder link switchover support, OAM with respect to the different architecture options. Our proposals are summarized below.
Proposal 1: The transparent architecture option seems to be the most desirable from the point of view of NG-RAN impacts.
Proposal 2: The transparent architecture option seems the most desirable from the point of view of mobility support.

Proposal 3: The transparent architecture option seems the most desirable from the point of view of DC support.

Proposal 4: When considering how to support feeder link switchover for a satellite, the transparent option does not seem to pose constraints on transport network design, unlike the regenerative options; this seems to make the transparent option the most desirable in this respect.

Proposal 5: With respect to OAM requirements, the transparent architecture option poses slightly less OAM requirements than the regenerative options.

Proposal 6: The transparent architecture option seems the most feasible for future potential normative work for NTN.
Proposal 7: Capture the attached TP with the conclusions.
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9.x Recommended Way Forward on Architecture

From the previous sections, the transparent architecture option seems the most desirable one from the point of view of NG-RAN architecture impacts, of mobility and DC support, of feeder link switchover support, and of OAM requirements. Therefore, it seems the most feasible for future potential normative work on NTN.
END OF CHANGES
