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Abstract:
The scope update for the eNB onboard the satellite and corrections to Architectural Assumptions and Principles, and Annex A are proposed.
1
Discussion

According to the SID, the scope for eNB onboard the satellite is only for IoT NTN.
2
Proposal

It is proposed to update TR 23.700-29 for FS_5GSAT_ARCH_Ph3 as followed.

*******************Start of Changes********************

1
Scope

The scope of this Technical Report is to study the following aspects of 5GS/EPS integrating of satellite component in Release 19, including:

-
Regenerative payload generic architecture:

-
Impact to 5GS and EPS to support gNB/eNB onboard the satellite.
NOTE 1:
Impact to EPS to support eNB onboard the satellite is only for IoT NTN.
-
Store and Forward Satellite operation for delay tolerant services:

-
The control plane and user plane enhancements if applicable, including the minimum necessary set of Core Network elements to be embedded in the satellite, to support S&F Satellite operation, both for IoT NTN (EPS) and NR NTN (5GS);

-
The parameters needed to characterize and support S&F Satellite operation from a delay tolerant services perspective if applicable, both for IoT NTN (EPS) and NR NTN (5GS).

NOTE 2:
S&F for IoT NTN will be studied first and if there is remaining time available NR NTN can then be studied.

-
UE-Satellite-UE communication enhancements for 5GS, supporting NR NTN NGSO constellation with and without ISL, with feeder link always available (at least for session establishment):

-
Following SA1 requirements, study how at least IMS enablers including mission critical can be supported;

-
Minimum necessary set of 5GS network functions onboard the satellite(s) to support such UE-Satellite-UE communication.

*******************Next Change********************

4
Architectural Assumptions and Principles
The following architecture assumptions are applied to the study:

-
The 5GC architecture for satellite access for NR as defined in TS 23.501 [2] is used as a baseline.

-
The EPC architecture for satellite access for IoT as defined in TS 23.401 [5] and the architecture enhancements to facilitate communications with packet data networks and applications as defined in TS 23.682 [7] are used as a baseline.

-
At least eNB/gNB is assumed to be on board the satellite.

-
Impacts to UE, network functions and entities are minimised. To the extent possible, existing procedures and functionalities are reused.

-
Inter-Satellite Links (ISL) and Feeder link are assumed to act only as transport layer links and are not specified in 3GPP.

-
Store and Forward Satellite Operation assumes that UE-satellite-ground network connectivity can be intermittent as defined in clause 3.1.

-
Store and Forward Satellite Operation shall work without ISL.

-
NR UE-Satellite-UE communication assumes communication between two or more UEs under the coverage of the same satellite or different satellites.

*******************Next Change********************
Annex A:
Example network scenarios for regenerative payload generic architecture (e/gNB on LEO satellite)

The following diagrams are examples of scenarios and situations that the 3GPP standards should handle in order to offer good service to UEs when an eNB/gNB is deployed on a LEO satellite.

These examples are not intended to be an exhaustive set.
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Figure A-1: Basic concept of eNB/gNB on LEO satellite
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Figure A-2: Handover between satellites with common earth station location

In figure A-2, the UE is basically stationary; the satellite with eNB X is going down in elevation angle, but before X becomes unusable, the satellite with eNB Y rises above the horizon and becomes usable. Again, using methods already discussed in RAN WGs during Release 17/18, the UE can be handed over (e.g. from cell X-a to cell Y-c) during the time that the UE's area is in coverage of both satellites. This handover could be either an X2 or an S1 handover, but note that NB-IoT devices do not support handover.
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Figure A-3: Feeder link switch with 2 eNBs/gNBs on LEO satellite

In figure A-3, the UE is basically stationary, but as the satellite flies over, the satellite is moving out of range of one earth station (ES1) and into range of another earth station (ES2). At some time before time T, the satellite system's O&M activates a second eNB (eNB-Z) on the satellite and the S1 interfaces from eNB-Z through ES2 are established at time T. Using methods already discussed in RAN WGs during Release 17/18, the UE can be handed over (e.g. from cell X1-a to cell Z2-b) in the period between time T and time T+k. This handover could be an S1 handover, or, if the eNBs know that they are connected to the same MME, it could be an X2 handover. Note that NB-IoT devices do not support handover.
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Figure A-4: Handover between satellites using different earth station location

Figure A-4 is a combination of the preceding scenarios but needs to be supported.
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