


SA WG2 Temporary Document
Page 1

3GPP TSG-WG SA2 Meeting #160	S2-2312772
Chicago, US, Nov 13 – 17, 2023	(revision of S2-231xxxx)

Source:	Huawei, HiSilicon
Title:	Terms: Introduction of the term Ground Link
Document for:	Approval
Agenda Item:	19.1
Work Item / Release:	FS_5GSAT_ARCH_Ph3 / Rel-19
Abstract: Introduction of the term Ground Link, to handle the cases of via ISLs and a feeder link and directly via a feeder link.
1. Introduction/Discussion
During FS_5GSAT_ARCH_Ph3 at SA2#158 there was discussions about feeder links and ISLs. To avoid confusion and lots of duplicate and unclear terminology through the TR it is important to define a term that relates to a satellite communicating with the ground via any route possible, including optionally via one or more ISLs to get to a satellite with a feeder link, and then from that satellite to the ground via a feeder link.
Additionally, Serving Satellite should be capitalised as it is a term, as Inter-Satellite Link is not defined.
The term Ground Link is introduced, Inter-Satellite Link is defined and capitalised Service Satellite then used where appropriate in the TR.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc148441185]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] 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].
Feeder Link: The backhaul between a satellite and ground station that provides a transport for 3GPP defined reference points, Service Based interfaces and (packet) Data Network traffic as defined in TS 23.401 [5] clause 4.2 and TS 23.501 [2] clause 4.2.
Ground Link: The backhaul from a satellite to the ground network that provides a transport for 3GPP defined reference points, Service Based interfaces and (packet) Data Network traffic as defined in TS 23.401 [5] clause 4.2 and TS 23.501 [2] clause 4.2. The Ground Link may go via one or more satellites to a satellite with a link to the ground network, or directly from a satellite to the ground network.
[bookmark: _GoBack]Inter-Satellite Link: The backhaul between satellites that provide a transport for 3GPP defined reference points, Service Based interfaces and (packet) Data Network traffic as defined in TS 23.401 [5] clause 4.2 and TS 23.501 [2] clause 4.2.
sServing sSatellite: a satellite providing the satellite access to a UE (e.g. providing the serving cell(s)), either for GSO or NGSO. In the case of NGSO, the serving satellite is covering a given geographic area for a limited period of time due to the nature of the orbit.
S&F Satellite operation: operation mode providing communication service (in storing and forwarding information) to a UE in periods of time and/or geographical areas in which the sServing sSatellite is not simultaneously connected to the ground network via a Ground Linkfeeder link or ISL. For the case of UL, "store" refers to on-board storage of UL information from UE and "forward" refers to forwarding of stored UL information to the ground network. For the case of DL, "store" refers to on-board storage of DL information from the ground network and "forward" refers to forwarding of stored DL information to the UE.
UE-Satellite-UE Communication: refers to a communication between UEs under the coverage of one or more sServing sSatellites, using satellite access without the user traffic transiting through the ground segment.
NOTE:	These definitions are different from those in TS 22.261 [6].

* * * * Second 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 functionality is reused.
-	Inter-Satellite Links (ISL), and Feeder links and Ground Links 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.
* * * * Third change * * * *
[bookmark: _Toc148441200]Annex B:
Store and Forward Satellite operation
The Store and Forward Satellite operation in a 5G system with satellite access is intended to provide some level of communication service for UEs under satellite coverage with intermittent/temporary satellite connectivity (e.g. when the satellite is not connected via a Ground Linkfeeder link or via ISL to the ground network) for delay-tolerant communication service.
An example of "S&F Satellite operation" is illustrated in Figure B-1, in contrast to what could be considered the current assumption for the "normal/default Satellite operation" of a 5G system with satellite access.
As shown in Figure B-1:
-	Under "normal/default Satellite operation" mode, signalling and data traffic exchange between a UE with satellite access and the remote ground network requires the service and feeder links to be active simultaneously, so that, at the time that the UE interacts over the service link with the satellite, there is a continuous end-to-end connectivity path between the UE, the satellite and the ground network.
-	In contrast, under "S&F Satellite operation" mode, the end-to-end exchange of signalling/data traffic is now handled as a combination of two steps not concurrent in time (step A and B in Figure B-1). In step A, signalling/data exchange between the UE and the satellite takes place, without the satellite being simultaneously connected to the ground network (i.e. the satellite is able to operate the service link without an active feeder link connection). In step B, connectivity between the satellite and the ground network is established so that communication between the satellite and the ground network can take place. So, the satellite moves from being connected to the UE in step A to being connected to the ground network in step B.

	"Normal/default Satellite operation" mode
	



	"S&F Satellite operation" mode
	





Figure B-1: Illustration of "normal/default operation" and "S&F Satellite operation" modes in a 5G system with satellite access
[bookmark: _MON_1684549432]The concept of "S&F" service is widely used in the fields of delay-tolerant networking and disruption-tolerant networking. In 3GPP context, a service that could be assimilated to an S&F service is SMS, for which there is no need to have an end-to-end connectivity between the end-points (e.g. an end-point can be a UE and the other an application server) but only between the end-points and the SMSC which acts as an intermediate node in charge of storing and relying.
The support of S&F Satellite operation is especially suited for the delivery of delay-tolerant/non-real-time IoT satellite services with NGSO satellites.

* * * * End of changes * * * *
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