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Abstract:
The Serving satellite definition update is proposed.
1
Discussion

Since GSO and NGSO are not used in SA2 specs, it is suggested to continue using GEO, MEO and LEO as defined in TS 23.501.
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.
-
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:
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 MEO/LEO 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********************
3
Definitions of terms and abbreviations

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].
Serving satellite: a satellite providing the satellite access to a UE (e.g. providing the serving cell(s)), either for GEO, MEO or LEO [2]. In the case of MEO and LEO, the serving satellite is covering a given geographic area for a limited period of time due to the nature of the orbit. In the case of GEO, the serving satellite is expected to always cover a given geographic area 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 serving satellite is not simultaneously connected to the ground network via feeder 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 serving satellites, using satellite access without the user traffic transiting through the ground segment.

NOTE:
These definitions are different from those in TS 22.261 [6].

*******************Next Change********************
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ISL
Inter-Satellite Link



NTN
Non-Terrestrial Network

S&F
Store and Forward

*******************Next Change********************
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 feeder 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
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	"S&F Satellite operation" mode
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Figure B-1: Illustration of "normal/default operation" and "S&F Satellite operation" modes in a 5G system with satellite access

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 MEO/LEO satellites.
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