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Abstract of the contribution: This contribution proposes to study the architecture and functionalities to support regenerative payload, UE-Satellite-UE communication and Store & Forward in SA2 Rel-19, and to study the relation and gap between the existing features (e.g. store and forward mechanism for SMS, high latency communication, etc.) and the new requirements to reduce the impact to the UE.
1. Discussion
The requirement for UE-Satellite-UE communication (e.g. voice call) and Store & Forward are discussed in TR 22.865 in Rel-19 SA1 item FS_5GSAT_Ph3. Quoted from TR 22.865 clause 5 Use case and clause 6 Consolidated requirements as follows:
" Both the video stream and voice call can be routed through the same satellite without being transmitted to the remote core network."
" Subject to regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to provide QoS control of the communication between UEs using satellite access without going through the ground network."
"Subject to operator’s policies, a 5G system with satellite access shall be able to support Store & Forward Satellite operation for authorized UEs e.g. store data on the satellite when the feeder link is unavailable; and forward the data when feeder link between the satellite and the ground segment is available."
Observation 1: UE-Satellite-UE communication (e.g. IMS voice call) and Store & Forward Satellite operation could be valid requirements for SA2 Rel-19 to study.

There are some existing studies or features in 5GS that might be related to some of the above requirements in a sense.
[bookmark: _Toc20150116][bookmark: _Toc27846917][bookmark: _Toc36188048][bookmark: _Toc45183953][bookmark: _Toc47342795][bookmark: _Toc51769497][bookmark: _Toc138309588]According to the high latency communication feature, downlink data can be buffered in some scenarios. Quoted from TS 23.501 sub clause 5.31.8 High latency communication as follows:
" High latency communication is supported by extended buffering of downlink data in the UPF, SMF or NEF when a UE is using power saving functions in CM-IDLE state or in RRC_INACTIVE state, or when the UE is using a satellite access with discontinuous coverage and the UE is not reachable. "
To fulfil the requirement of SA6 work item of 5GMARCH_Ph2 (i.e. 950026, Stage 2 of 5GMARCH_Ph2), the MSGin5G Server supports store and forward of messages. Quoted from TS 22.262 clause 5 Service requirements and TS 23.554 clause 5.3.2 MSGin5G Server:
[bookmark: _Hlk80776281]"[R-5.1.2-009] The MSGin5G Service shall support per-message information for store and forward, e.g. whether the message can be buffered or how long the message is valid."
"Functionalities of MSGin5G Server:
….
-	Support store and forward of messages based on the sender request and the availability and reachability of the service endpoints, and"
The SMS service also needs store and forward operations that can be supported by SMS-SC. Quoted from TS 23.040 as follows:
" The Short Message Service (SMS) provides a means of sending messages of limited size to and from GSM/UMTS/EPS mobiles. The provision of SMS makes use of a Service Centre, which acts as a store and forward centre for short messages. Thus a GSM/UMTS/EPS PLMN needs to support the transfer of short messages between Service Centres and mobiles."
Observation 2: there are some existing features that could support some kinds of store and forward operations, such as high latency communication, SMS-SC, MSGin5G, etc., but the conditions related to the satellite component (e.g. the availability of the feeder link, etc.) in the 5GS may not be considered in the corresponding existing features.

UE-Satellite-UE communication was studied for some specific scenarios (e.g. for 5G VN and GEO) in Rel-18. However, the existing feature does not study the UEs that are not belonging to a 5G VN Group and for IMS voice traffic. Quoted from TS TS 23.501 clause 5.43.3 as follows:
"5.43.3	Local switch for UE-to-UE communications via UPF deployed on GEO satellite
 The UE to UE traffic may be locally routed by UPF(s) deployed on satellite (i.e. through local switch) to the target UE without traversing back to the satellite gateway on the ground.
Local switching via UPF(s) deployed on satellite in this clause only applies on GEO satellite backhaul case and considers only DNNs and slices for 5G VN."
Observation 3: UE-Satellite-UE communication was studied for some specific scenarios (e.g. for 5G VN and GEO) in Rel-18, whereas some other scenarios ( e.g. IMS voice call with UEs not belonging to a 5G VN Group) are not studied yet.

Regenerative-based satellite access was studied preliminarily in previous releases (e.g. in Rel-17 TR 23.737). However, for the requirements of UE-Satellite-UE IMS voice call without going to the ground and S&F, more issues may need to be studied, for example whether and which of the 5GC functionalities could be on board. Quoted from TR 23.737 as follows：
"-	Regenerative payloads: an On-Board Processor (OBP), is inserted between the LNA and the HPA. This OBP allows converting the air interface between the uplink (from Earth to satellite) and the down link (from satellite to Earth). It allows to correct bits or packet in errors before retransmitting them, or to route packet between beams. Ultimately any network function can be implemented, as the expense of power and mass, thanks to an OBP (including gNB CU's or DU's, or any function attached to a CN)."
Observation 4: regenerative payload was studied preliminarily, while the regenerative payload is implicitly needed to be studied further to facilitate UE-Satellite-UE communication (e.g. IMS voice call) without going to the ground and Store & Forward.

2. Observation
Observation 1: UE-Satellite-UE communication (e.g. IMS voice call) and Store & Forward Satellite operation could be valid requirements for SA2 Rel-19 to study.
Observation 2: there are some existing features that could support some kinds of store and forward operations, such as high latency communication, SMS-SC, MSGin5G, etc., but the conditions related to the satellite component (e.g. the availability of the feeder link, etc.) in the 5GS may not be considered in the corresponding existing features.
Observation 3: UE-Satellite-UE communication was studied for some specific scenarios (e.g. for 5G VN and GEO) in Rel-18, whereas some other scenarios ( e.g. IMS voice call with UEs not belonging to a 5G VN Group) are not studied yet.
Observation 4: regenerative payload was studied preliminarily, while the regenerative payload is implicitly needed to be studied further to facilitate UE-Satellite-UE communication (e.g. IMS voice call) without going to the ground and Store & Forward.

3. Proposal
Proposal 1: it is proposed to study the architecture and functionalities to support regenerative payload, UE-Satellite-UE communication and Store & Forward in SA2 Rel-19, and to study the relation and gap between the existing features (e.g. store and forward mechanism for SMS, high latency communication, etc.) and the new requirements to reduce the impact to the UE.
