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[bookmark: _GoBack]Abstract: This document discusses the use cases and the associated potential requirements captured in TR 22.865 so far, and proposes the way forward for consolidation.
1. Introduction
The phase 3 study on satellite access has made good progress with 13 use cases and associated potential requirements captured in the TR. While new use cases and potential requirements may be proposed, this document discusses and proposes the way forward for consolidation.
2. Discussion
The captured use cases can be summarised into 5 category as list in the table below. 
	Category
	Use cases

	Store & Forward Satellite operation
	5.1        Use case on store and forward – MO
5.2	Use case on store and forward – MT
5.3        Use case on store and forward - Inter-satellite
5.4	Use case on data transfer for IoT devices in remote areas

	Temporary LAN using Satellite Access
	5.5 	Use case on Temporary LAN using Satellite Access

	UE-satellite-UE communication
	5.6        Use case on Information Exchange between Ships at sea
5.7        Use case on the support of UE-satellite-UE phone call
5.8 	Use case for enabling multiple communication services between UEs
5.10      Use case on vehicle fleet management in the desert

	GNSS independent operation & positioning enhancements for satellite access
	5.11	Use case on service differentiation for UEs via satellite access
5.12	Use case on UAVs using satellite access
5.13	Use case on Enhanced Positioning Service using Satellite Access

	General
	5.9 	Use case on usage of satellite connectivity for collection of information to aid terrestrial network planning



The table below lists the use cases and the associated potential requirements in each category. 
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	Category: Store & Forward Satellite operation

	Use cases
	Potential requirements

	5.1 Use case on store and forward - MO
	[PR 5.1.6-001] The 5G system with satellite access shall be able to support store and forward operation.
[PR 5.1.6-002] The 5G system with satellite access shall be able to inform a UE that store and forward operation is applied.
[PR 5.1.6-003] The 5G system with satellite access supporting store and forward operation shall be able to provide a validity period for the data to be stored.
[PR 5.1.6-004] The 5G system with satellite access supporting store and forward operation shall be able to inform a UE when the maximum system capacity of storage for the UE is reached.
[PR 5.1.6-005] The 5G system with satellite access supporting store and forward operation shall support a mechanism to configure and provision specific required QoS and policies for S&F operation (e.g. delivery priority, acknowledgment policy, maximum allowed transfer delay, storage limits…).

	5.2	Use case on store and forward - MT
	[PR 5.2.6-001] The 5G system with satellite access shall be able to inform an application server whether store and forward operation is applied for communication with a UE.
[PR 5.2.6-002] The 5G system with satellite access shall be able to provide integrity protection and confidentiality for communications between an authorized UE and the network when store and forward operation is applied.

	5.3 Use case on store and forward - Inter-satellite
	[PR.5.3-001] Subject to operator’s policies, a 5G system with satellite access shall be able to store data received from authorized delay-tolerant IoT devices while the feeder link is unavailable.
[PR.5.3-002] Subject to operator’s policies, a 5G system with satellite access shall be able to support forwarding of the stored data received from delay-tolerant IoT devices from one satellite to another satellite through Inter-Satellite Links while preserving integrity protection, confidentiality and security of the data.
[PR.5.3-003] Subject to operator’s policies, a 5G system with satellite access shall be able to define the maximum amount of data storage per satellite per delay-tolerant IoT device.
[PR.5.3-004] The 5G system with satellite access shall be able to authorize the communication of a UE when the satellite access is operating in store and forward mode.

	5.4	Use case on data transfer for IoT devices in remote areas
	[PR 5.4-001] The 5G system shall support mechanisms to store user data, received from UEs via satellite access, on the satellite and forward it when feeder link between the satellite and the ground segment is available.
[PR 5.4-002] The 5G system shall support mechanisms for a user to securely register a UE to use the Store & Forward Satellite operation when satellite connectivity is intermittently/temporarily unavailable.
NOTE: 	The user could be a human user using a UE with a certain subscription or a third party that is typically a business customer having service level agreement with the operator and interacting with the 5G network via an application server.
[PR 5.4-003] The 5G system shall support the mechanisms to authenticate and authorize a UE for the Store & Forward Satellite operation.
[PR 5.4-004] The 5G system shall be able to limit the total amount of the stored data received from a UE when using the Store & Forward Satellite operation.
[PR 5.4-005] The 5G system shall be able to collect charging information per UE for use of the Store & Forward Satellite operation (e.g., data volume, duration, involved satellites).
[PR 5.4-006] The 5G system shall be able to collect charging information per application for use of the Store & Forward Satellite operation (e.g., number of UEs, data volume, duration, involved satellites).

	Category: Temporary LAN using Satellite Access

	5.5 	Use case on Temporary LAN using Satellite Access
	[PR 5.5.6-001] Subject to regulatory requirements and operator preferences, the 5G system shall be able to support an efficient communication path and resource utilization for a UE using only satellites access, e.g. to minimize the latencies introduced by satellite links involved.

	Category: UE-satellite-UE communication

	5.6	Use case on Information Exchange between Ships at sea
	[PR 5.6.6-001] The 5G system shall support mechanisms to authorize the communication between UEs using satellite access (without going through the ground network) based on e.g., location information and subscription. 
[PR 5.6.6-002] The 5G system shall support mechanisms to collect charging information for the traffic data exchanged using satellite access without going through the ground network.
[PR 5.6.6-003] Subject to regulatory requirements and operator’s policy, the 5G system shall support communication between UEs using satellite access without going through the ground network.
[PR 5.6.6-004] Subject to regulatory requirements and operator’s policy, the 5G system shall maintain service continuity with minimum service interruption of the communication between UEs using satellite access without going through the ground network when a UE changes from the coverage of one satellite to another (due to the movement of the UE and/or the satellites).

	5.7 	Use case on the support of UE-satellite-UE phone call
	[PR 5.7.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall support providing connectivity between two UEs without going through the ground network regardless if they are registered in the HPLMN or a VPLMN.
[PR 5.7.6-002] The 5G system with satellite access shall support collection of charging information for a UE registered to the HPLMN or a VPLMN, without going through the ground network.

	5.8 	Use case for enabling multiple communication services between UEs
	[PR 5.8.6-001] Subject to regulatory requirements and operator’s policy, the 5G system shall be able to provide a mechanism for QoS control of the communication between two UEs using satellite access without going through the ground network.

	5.10	Use case on vehicle fleet management in the desert
	[PR 5.10.6-001] The 5G system shall support mechanisms to authorize a UE with indirect network connection to use satellite access without going through the ground network. 
Editor's Note:	 this requirement is FFS.
[PR 5.10.6-002] Subject to the operator’s policy, the 5G system shall support the traffic data exchanged between two UEs with different network connection paths (e.g. a direct network connection path and an indirect network connection path) to use satellite access without going through the ground network.
Editor's Note: It’s FFS to reword the description about direct/indirect network connection.

	Category: GNSS independent operation & positioning enhancements for satellite access

	5. 11	Use case on service differentiation for UEs via satellite access
	[PR 5.11.6-001] Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE independently of the UE’s GNSS capability.
[PR 5.11.6-002] Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE registered to VPLMN independently of the UE’s GNSS capability.
[PR 5.11.6-003] Subject to the operator’s policy, the 5G system with satellite access shall be able to determine the location of a UE using only satellite access (e.g. based on 3GPP positioning technologies, based on the information from reliable and trusted sources) in order to provide services in accordance with the governing national or regional regulatory requirements applicable to that UE.

	5.12	Use case on UAVs using satellite access
	[PR 5.12.6-001] The 5G system with satellite access shall be able to support suitable positioning mechanisms for UAV services.
Editor's Note:	it is FFS whether other potential new requirements or corresponding KPIs can be identified.

	5.13	Use case on Enhanced Positioning Service using Satellite Access
	[PR 5.13.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to support 3GPP positioning methods for UEs using only satellite access.
[PR 5.13.6-002] The 5G system with satellite access shall be able to negotiate the positioning methods according to 3GPP RAT and UE positioning capability, the availability of non-3GPP positioning technologies (e.g. GNSS) and shall support mechanisms to allow the network or UE to trigger the negotiation.

	Category: General

	5.9 	Use case on usage of satellite connectivity for collection of information to aid terrestrial network planning
	[PR 5.9.6-001] Subject to regulatory requirements and operator’s policies, the 5G system with satellite access shall be able to support collection of information on usage statistics and location of the UEs that are connected to the satellite, for network (e.g. terrestrial) planning.



3. Proposal
Following this 2-step approach, please consider the consolidation of the potential requirements in each category summarised in the tables below. This is intended as the base for the consolidation discussion, and no much merging or revising of the original PRs is done.
Table 1 – Consolidated Requirements for Store & Forward Satellite operation
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 1.1-1
	The 5G system with satellite access shall be able to support store and forward operation.
	[PR 5.1.6-001]
	

	CPR 1.1-2
	The 5G system with satellite access shall be able to inform a UE that store and forward operation is applied.
	[PR 5.1.6-002]
	

	CPR 1.1-3
	The 5G system with satellite access supporting store and forward operation shall be able to provide a validity period for the data to be stored.
	[PR 5.1.6-003]
	

	CPR 1.1-4
	The 5G system with satellite access supporting store and forward operation shall be able to inform a UE when the maximum system capacity of storage for the UE is reached.
	[PR 5.1.6-004] 
	

	CPR 1.1-5
	The 5G system with satellite access supporting store and forward operation shall support a mechanism to configure and provision specific required QoS and policies for S&F operation (e.g. delivery priority, acknowledgment policy, maximum allowed transfer delay, storage limits…).
	[PR 5.1.6-005]
	

	CPR 1.1-6
	The 5G system with satellite access shall be able to inform an application server whether store and forward operation is applied for communication with a UE.
	[PR 5.2.6-001]
	

	CPR 1.1-7
	The 5G system with satellite access shall be able to provide integrity protection and confidentiality for communications between an authorized UE and the network when store and forward operation is applied.
	[PR 5.2.6-002]
	

	CPR 1.1-8
	Subject to operator’s policies, the 5G system shall support mechanisms to store data, received from authorized UEs via satellite access, on the satellite and forward it when feeder link between the satellite and the ground segment is available.
	[PR.5.3-001]
[PR 5.4-001]
	Merge of these two PRs, applying to authorised UEs

	CPR 1.1-9
	Subject to operator’s policies, a 5G system with satellite access shall be able to support forwarding of the stored data received from delay-tolerant IoT devices from one satellite to another satellite through Inter-Satellite Links while preserving integrity protection, confidentiality and security of the data
	[PR.5.3-002]
	

	CPR 1.1-10
	Subject to operator’s policies, a 5G system with satellite access shall be able to define the maximum amount of data storage per satellite per UE when using the Store & Forward Satellite operation.
	[PR.5.3-003]
[PR 5.4-004]
	Merge of these two PRs, applying to authorised UEs

	CPR 1.1-11
	The 5G system shall support the mechanisms to authenticate and authorize a UE for the Store & Forward Satellite operation.
	[PR.5.3-004]
[PR 5.4-003]
	Merge of these two PRs

	CPR 1.1-12
	The 5G system shall support mechanisms for a user to securely register a UE to use the Store & Forward Satellite operation when satellite connectivity is intermittently/temporarily unavailable.
NOTE: 	The user could be a human user using a UE with a certain subscription or a third party that is typically a business customer having service level agreement with the operator and interacting with the 5G network via an application server. 
	[PR 5.4-002]
	

	CPR 1.1-13
	The 5G system shall be able to collect charging information per UE for use of the Store & Forward Satellite operation (e.g., data volume, duration, involved satellites).
	[PR 5.4-005]
	Charging aspect, may need to be moved to a separate clause.

	CPR 1.1-14
	The 5G system shall be able to collect charging information per application for use of the Store & Forward Satellite operation (e.g., number of UEs, data volume, duration, involved satellites).
	[PR 5.4-006]
	Charging aspect, may need to be moved to a separate clause.



Table 2 – Consolidated Requirements for Temporary LAN using Satellite Access
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 1.2-1
	Subject to regulatory requirements and operator preferences, the 5G system shall be able to support an efficient communication path and resource utilization for a UE using only satellites access, e.g. to minimize the latencies introduced by satellite links involved.
	[PR 5.5.6-001]
	



Table 3 – Consolidated Requirements for UE-satellite-UE communication
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 1.3-1
	The 5G system shall support mechanisms to authorize the communication between UEs using satellite access (without going through the ground network) based on e.g., location information and subscription. 
	[PR 5.6.6-001]
	

	CPR 1.3-2
	Subject to regulatory requirements and operator’s policy, the 5G system shall support communication between UEs using satellite access without going through the ground network.
	[PR 5.6.6-003]
	

	CPR 1.3-3
	Subject to regulatory requirements and operator’s policy, the 5G system shall maintain service continuity with minimum service interruption of the communication between UEs using satellite access without going through the ground network when a UE changes from the coverage of one satellite to another (due to the movement of the UE and/or the satellites).
	[PR 5.6.6-004]
	

	CPR 1.3-4
	Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall support communication between two UEs without going through the ground network regardless if they are registered in the HPLMN or a VPLMN.
	[PR 5.7.6-001]
	Minor change to the PR

	CPR 1.3-5
	Subject to regulatory requirements and operator’s policy, the 5G system shall be able to provide a mechanism for QoS control of the communication between two UEs using satellite access without going through the ground network.
	[PR 5.8.6-001]
	

	
	The 5G system shall support mechanisms to authorize a UE with indirect network connection to use satellite access without going through the ground network. 
Editor's Note:	 this requirement is FFS.
	[PR 5.10.6-001]
	

	
	Subject to the operator’s policy, the 5G system shall support the traffic data exchanged between two UEs with different network connection paths (e.g. a direct network connection path and an indirect network connection path) to use satellite access without going through the ground network.
Editor's Note: It’s FFS to reword the description about direct/indirect network connection.
	[PR 5.10.6-002]
	

	
	The 5G system shall support mechanisms to collect charging information for the traffic data exchanged using satellite access without going through the ground network.
	[PR 5.6.6-002]
	Charging aspect, may need to be moved to a separate clause.

	
	The 5G system with satellite access shall support collection of charging information for a UE registered to the HPLMN or a VPLMN, without going through the ground network.
	[PR 5.7.6-002]
	Charging aspect, may need to be moved to a separate clause.



Table 4 – Consolidated Requirements for GNSS independent operation & positioning enhancements for satellite access
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 1.4-1
	Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE independently of the UE’s GNSS capability.
	[PR 5.11.6-001]
	

	CPR 1.4-2
	Subject to the regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to provide services to an authorized UE registered to VPLMN independently of the UE’s GNSS capability.
	[PR 5.11.6-002]
	

	CPR 1.4-3
	Subject to the operator’s policy, the 5G system with satellite access shall be able to determine the location of a UE using only satellite access (e.g. based on 3GPP positioning technologies, based on the information from reliable and trusted sources) in order to provide services in accordance with the governing national or regional regulatory requirements applicable to that UE.
	[PR 5.11.6-003]
	

	CPR 1.4-4
	The 5G system with satellite access shall be able to support suitable positioning mechanisms for UAV services.
Editor's Note:	it is FFS whether other potential new requirements or corresponding KPIs can be identified.
	[PR 5.12.6-001]
	

	CPR 1.4-5
	Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to support 3GPP positioning methods for UEs using only satellite access.
	[PR 5.13.6-001]
	

	CPR 1.4-6
	The 5G system with satellite access shall be able to negotiate the positioning methods according to 3GPP RAT and UE positioning capability, the availability of non-3GPP positioning technologies (e.g. GNSS) and shall support mechanisms to allow the network or UE to trigger the negotiation.
	[PR 5.13.6-002]
	



Table 5 – Consolidated Requirements for network planning
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 1.5-1
	Subject to regulatory requirements and operator’s policies, the 5G system with satellite access shall be able to support collection of information on usage statistics and location of the UEs that are connected to the satellite, for network (e.g. terrestrial) planning.
	[PR 5.9.6-001]
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