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1	Decision/action requested
The group is asked to discuss and approve the proposal.
2	References
[1]	3GPP TS 28.846 Study on charging aspects of satellite access phase 3
3	Rationale
Addition of missing business roles and some clarification, updating the use of business roles in the business scenarios.
4	Detailed proposal
This document proposes the following changes in TR 28.846 [1].
	First change



[bookmark: _Toc151386749][bookmark: _Toc175597960]5.1	Business roles
The business roles for satellite charging in 5G can be split accordinglyIn order to support the integration of satellite into 5GS, there are following business roles:
-	Satellite Mobile network Network Operator (SMNO): an operator who can provide mobilesatellite communication services (e.g. terrestrial or satellite) for customers (e.g. SCC)satellite communication customer.
-	Satellite Service Provider (SSP): a Provider who can providea provider of satellite network services for SMNO, e.g. satellite companies.
- 	Satellite Communication Customer (SCC): a Communication Service Customer (CSC)consumer who usesis able to consume satellite communication services from an MNO network, e.g. UE, IoT devices, broadband vehicular or fixed terminals.
-	Mobile Virtual Network Operator (MVNO): an operator that does not have its own radio access or satellite network, but resells communication services, typically under their own brand name, using the network of a host MNO.


Depending on the scenarios an organisation enterprise can play one or several roles simultaneously, e.g. MNO and SSP can be provided by the same enterprise, and apply business roles rules based on corresponding business agreements and relationships, e.g.: 
- 	Business roles for SMNO has agreements with to charge SCC for using satellite communication services. 
- 	Business roles for SSP has agreements with to charge SMNO for using their satellite network services. 
-	Business roles for SMNO has agreements withto charge other  MNOs for inbound roamers.
-	MVNO has agreements with MNO for use of mobile network service (e.g. terrestrial or satellite).
In deployments, there could be business scenarios where one or more components are supported by a single enterprise, e.g. SMNO and SSP can be provided by the same enterprise. 

	Second change



[bookmark: _Toc175597961]5.2	Business scenarios for S&F operation
[bookmark: _Toc175597962]5.2.1	Business scenarios for S&F operation with spilt MME architecture
Business scenario#1a: S&F operation with For the spilt MME architecture
, theA UE with the store and forward capability attaches to the satellite in the store and forward mode, the data could be stored on the satellite when the feeder link is not available. When the feeder link is available, the UE data could be forwarded to the ground DN. There are sSeveral satellites that may be involved to finish the attach procedure or data transmission procedure. 
An MNO rentsThe MNO may rent satellites to deploy the eNB and part of MME functions from the Satellite Service Provideran SSP, to be able to provide service to its customer. This means that there would be  The terrestrial MNO could be charged by Satellite Service Provider based on the usage of involved satellites.
For the a wholesale agreement between MNO and SSP, where the MNO is the charged party and the SSP is the charging party. The MNO could be charged by SSP based on the usage of involved satellites.
	
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK2]The UE has aAn end user has a subscription agreement with the MNO which allows it to use its services including the satellite store and forward service. The subscriberUE is charged party and by the MNO is the charging party.which can provide the satellite store and forward service, otherwise, the UE may not be able to transmit the data.
[bookmark: _Toc175597963]5.2.2	Business scenarios for S&F operation with full EPC on-board architecture
Business scenario#1b: S&F operation with For the full EPC on-board architecture.
, A UE with the store and forward capability attaches to the satellite in the store and forward mode, the data could be stored on the satellite when the feeder link is not available. When the feeder link is available, the UE data could be forwarded to the ground DN. Several satellites may be involved to finish the attach procedure or data transmission procedure. 
An MNO rentsthe MNO may rent the satellites to deploy the eNB and core NFs from an SSP, to be able to provide service to its customer. This means that there would bethe Satellite Service Provider. The terrestrial MNO could be charged by Satellite Service Provider based on the usage of the satellite.
For the a wholesale agreement between MNO and SSP, where the MNO is charged party and the SSP is the charging party. The MNO could be charged by SSP based on the usage of involved satellites.
The UEAn end user has a subscription agreement with the MNO, which allows it to use its services including the satellite store and forward service, The UE subscriber is the charged party andby the MNO is the charging party.which can provide the satellite store and forward service, otherwise, the UE may not be able to transmit the data.
[bookmark: _Toc151386751][bookmark: _Toc175597964]5.3	Business scenario for roaming from terrestrial operator network to satellite operator network
5.2.x1	Roaming between MNOs
Business scenario#1a2a: Roaming between MNOsGeneral roaming.
 Subscriber of an MNOterrestrial network operator can roams into an satellite operatorMNO with a satellite network. The MNO has a wholesale agreement with the MNO with a satellite network, where the MNO would be the charged party and the MNO with a satellite network would be the charging party for this scenario. The SCC can have subscription with the MNO that allows roaming into the MNO with a satellite network.Terrestrial network operator could be charged by Satellite network operator. The SCC Subscriber subscriber would could be charged by terrestrial network operatorthe MNO, while the MNO with the satellite network would do interconnect charging towards the MNO. Likewise, an SCC can have a subscription with the MNO with satellite network allowing it to roam into the MNO network, where the MNO would do interconnect charging towards the MNO with a satellite network and the MNO with a satellite network would charge the SCC.
[bookmark: _Toc175597965]5.4	Business scenario for satellite resource usage to support 5G satellite backhaul
5.2.x2	5G satellite backhaul without UPF on-board
SSP can lease satellites to MNO to achieve following business scenarios.
Business scenario#1a3a: 5G Satellite Backhaul.
SSP can lease satellites to MNO that Satellite can be used as part of the backhaul between (R)AN and 5GC,. An MNO can rentuse satellites from SSP to achieve satellite backhaul. MNO could be charged by SSP based on the total data volume transferred via the satellite. In this scenario, UPF is not deployed on the satellite.
5.2.x3	5G satellite backhaul with UPF on-board
Business scenario#1b3b: Edge Computing.
SSP can lease satellites to MNO that can be used to deploy For some deployments, UPF is deployed on satellite, . An MNO can rent use satellites from SSP to achieve edge computing via UPF deployed on the satellite. MNO could be charged by SSP based on usage of satellite per EAS related to EAS deployment (EAS deployment, EAS modification, EAS termination) and infrastructure resource (virtual CPU usage, virtual memory usage, virtual disk usage, data volumes).
[bookmark: _Toc175597966]5.5	Business scenario for VNO which provide satellite communication services
5.2.x4	MVNO which provide satellite communication services
Business scenario#1a4a: A virtual network operator (MVNO providing satellite communication services) is a service provider that does not have its own radio access network, but resells wireless services, typically under their own brand name, using the network of a host PLMN operator. 
MVNO can rentrents network resource from satellite mobile network operators (Satellite MNOs)MNOs (a host MNO that have a satellite network) and then provide satellite communication services to its subscribersend users who belonging to VNO, i.e. it allows the subscribes usage of 5G data connectivity while in the host MNO.
[bookmark: _Toc144201034][bookmark: _Toc144821059][bookmark: _Toc144200769][bookmark: _Toc104192393][bookmark: _Toc104192394][bookmark: _Toc144200770][bookmark: _Toc144821060][bookmark: _Toc144201035][bookmark: _Toc144200771][bookmark: _Toc144201036][bookmark: _Toc104192395][bookmark: _Toc144821061][bookmark: _Toc144200774][bookmark: _Toc104192399][bookmark: _Toc144201039][bookmark: _Toc144200775][bookmark: _Toc144201040][bookmark: _Toc144821065][bookmark: _Toc144201041][bookmark: _Toc144200776][bookmark: _Toc104192401][bookmark: MCCQCTEMPBM_00000061][bookmark: MCCQCTEMPBM_00000062][bookmark: _Toc144200777][bookmark: _Toc144201042][bookmark: _Toc144821067]For scenarios in which subscribers have a subscription with a VNO which allows usage of 5G data connectivity while in the host SMNO, tThe host SMNO shall be able towill collect charging information related to 5G data connectivity usage for each charging the MVNO for wholesale, and may collect charging information related to the 5G data connectivity usage for each UEMVNO subscribes (per UE) and conveys this charging information to the MVNO for each UE. MVNO could be charged by host SMNO based on the total data volume, or other types ofbased on resource usage.
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