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Abstract of the contribution: This paper proposes a new solution addressing KI#1.
1
Discussion

KI#1 is defined in TR 23.700-29 as follows:

The deployment of an eNB or an gNB on a satellite for regenerative based satellite access for LEO/MEO deployment is to be studied. The aspects to be studied include:

-
Identify and study whether there is any impact on 5GS and EPS to support an gNB/eNB embedded on a satellite:

-
any impact of RAN nodes changing for any given 5GC/EPC and for a given area in the case of RAN nodes moving.
The present contribution proposes architecture for regenerative-based satellite access with interworking function (IWF) on the S1 interface or N2/N3 interface that hides the satellite movement to the Core Network (CN).
Initial estimation is that this approach has no impact on the CN.
2
Proposal

It is proposed to agree the proposed solution for inclusion in TR 23.700-29.

*** BEGIN CHANGES ***
6.X
Solution #X: Regenerative-based satellite access with IWF on S1 or N2/N3 interface
6.X.1
Key Issue mapping

This solution addresses Key Issue #1 (Support of Regenerative-based satellite access).
6.X.2
Description

Depicted in Figure 6.X.2-1 is the 5GS architecture for regenerative-based satellite access with N2/N3 interworking function (IWF).


[image: image1.emf]gNB

UPF

SMF

AMF

DN

IWF

N2

N3 N6

N11

gNB

Nx

Nx

ISL


Figure 6.X.2-1: 5GS architecture for regenerative-based satellite access with N2/N3 IWF

The following are the salient features of the architecture in Figure 6.X.2-1:

-
Earth-fixed Tracking Areas and Earth-fixed cells are used.

-
gNB is on board of the satellite.

-
Each LEO satellite serves a pre-defined geographic area on the Earth for a predetermined period of time (referred to as the service time). 

-
At the beginning of the service time the satellite establishes a connection with the Interworking Function (IWF) on the ground via the Nx reference point.

-
The IWF is perceived by 5GC as a static gNB.
-
The Nx reference point has a control-plane and a user-plane functionality similar to N2 and N3, respectively.

Editor’s note: It is FFS whether Nx will be standardised by 3GPP. If it is, the standardisation falls within the remit of RAN WGs.
-
During the service time, the gNB on the satellite maps the radio component of the cell to the corresponding geographical area of the Earth-fixed cell. This is achieved using mechanical and/or electronic steering of the antenna beams on the satellite.

-
As the satellite approaches the end of service time, the satellite transfers the control over the Earth-fixed TAs and Earth-fixed cells to the subsequent satellite. The transfer of the control from one satellite to another is achieved using the functionality of the Nx reference point and/or the Inter-Satellite Link (ISL).

-
The transfer of the control from one satellite to another is transparent to the Core Network.

NOTE:
Further details on the transfer of control from one satellite to another fall under the remit of RAN WGs.
Depicted in Figure 6.X.2-2 is the corresponding EPS architecture for regenerative-based satellite access with S1 interworking function (IWF).
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Figure 6.X.2-2: EPS architecture for regenerative-based satellite access with S1 IWF

The description of salient features for the 5GS architecture in Figure 6.X.2-1 also applies mutatis mutandis to the EPS architecture in Figure 6.X.2-2.

6.X.3
Procedures

There is no impact on existing S1 or N2/N3 procedures from EPC and 5GC perspective, respectively. 
6.X.4
Impacts on services, entities and interfaces
The solution has no impact on 5GC or EPC.
The Interworking Function (IWF) functionality can be described in an informative annex.
*** END CHANGES ***
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