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Abstract: The contribution discusses the way forward for the consolidation of all potential requirements captured in TR 22.865.
1. Introduction
The study on satellite access (FS_5GSAT_Ph3) has got good progress and captured 16 use cases and associated potential requirements in TR so far. This contribution intends to discuss the possible categorization for the consolidation on the identified potential requirements based on the current progress. 
2. Discussion
There are 44 functional requirements identified and captured in TR, associated with the operation with intermittent or temporary satellite connectivity for delay-tolerant communication service, the communication between UEs without going through the ground network, GNSS independent operation, positioning services, etc. 
Considering the dependency on the legacy services and functionalities, it’s proposed to split all potential requirements into 5 categories:
a. General:
b. Store and Forward Satellite Operation
c. UE-Satellite-UE Communication
d. Positioning Aspects
e. Charging
Note that the potential requirements with Editor’s Note as Annex lists are excluded from the proposed categorization.
The detailed analysis will be illustrated as below. 
a. General
They are general requirements applicable for any UE using only satellite access.
	Original Potential Requirements
	Comments

	[PR 5.5.6-001] Subject to regulatory requirements and operator’s policies, the 5G system with satellite access 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 5.5.6-002] Subject to regulatory requirements and operator policy, the 5G system with satellite access shall be able to support service continuity when the UE communication path moves between satellite access network and terrestrial access network.
	

	[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.
	These PRs mention the service offering decoupling of GNSS capability. 
Possible to be merged to one CPR.

	[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.
	


b. Store and Forward Satellite Operation
They are specific requirements for the operation with intermittent or temporary satellite connectivity for delay-tolerant communication service.
	Original Potential Requirements
	Comments

	[PR 5.1.6-001] The 5G system with satellite access shall be able to support store and forward operation.
[PR.5.3.6-001] Subject to operator’s policies, a 5G system with satellite access shall be able to store data received from authorized UEs using delay-tolerant communication service while the feeder link is unavailable.
[PR 5.4.6-001] The 5G system with satellite access 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.
	These PRs mention the support to store or forward, or S&F operation regarding the availability of the feeder link.
Possible to be merged to one CPR.

	[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.5.16.6-002] The 5G system with satellite access, and when the satellite access is operating in store and forward mode, shall be able to inform an authorized UE about how long the data will be stored before being delivered.
	These PRs mention the notification to UE about the information of S&F operation.
Possible to be merged to one CPR.

	[PR 5.1.6-003] [PR 5.2.6-002]  Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis, a S&F data retention period.
[PR 5.1.6-004] [PR 5.2.6-003]  Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis, a S&F data storage quota.
[PR 5.1.6-005] [PR 5.2.6-004]  The 5G system with satellite access supporting store and forward operation shall be able to support a mechanism to configure and provision specific required QoS and policies for S&F operation (e.g. forwarding priority, acknowledgment policy).
[PR.5.3.6-003] 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 authorized UEs using delay-tolerant communication service.
[PR 5.4.6-004] The 5G system with satellite access shall be able to limit the total amount of the stored data received from a UE when using the Store & Forward Satellite operation.
	These PRs mention the configuration, setting, provisioning of S&F operation.
Possible to be merged to one CPR.

	[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 5.1.6-003] [PR 5.2.6-002]  Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis, a S&F data retention period.
[PR 5.1.6-004] [PR 5.2.6-003]  Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis, a S&F data storage quota.
[PR 5.1.6-005] [PR 5.2.6-004]  The 5G system with satellite access supporting store and forward operation shall be able to support a mechanism to configure and provision specific required QoS and policies for S&F operation (e.g. forwarding priority, acknowledgment policy).
	These PRs mention the information and capability exposure with 3rd party application during S&F operation.
Possible to be merged to one CPR.

	[PR.5.3.6-004] 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.
[PR 5.4.6-002] The 5G system with satellite access 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 5.4.6-003] The 5G system with satellite access shall support mechanisms to authenticate and authorize a UE for the Store & Forward Satellite operation. 
	These PRs mention the authentication and authorization of S&F operation.
Possible to be merged to one CPR.

	[PR.5.3.6-002] Subject to operator’s policies, a 5G system with satellite access shall be able to support forwarding of the stored data received from authorized UEs using delay-tolerant communication service from one satellite to another satellite through Inter-Satellite Links while preserving integrity protection, confidentiality and security of the data.
	


c. UE-Satellite-UE Communication
They are specific requirements for the communication between UEs without going through the ground network.
	Original Potential Requirements
	Comments

	[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 5.7.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall support providing connectivity between UEs without going through the ground network regardless if they are registered in the HPLMN or a VPLMN.
	These PRs mention the support to basic UE-Satellite-UE Communication.
Possible to be merged to one CPR.

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

	[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 5.10.6-001] The 5G system shall support mechanisms to authorize a UE to use indirect network connection to communicate with another UE via satellite access without going through the ground network. 
	These PRs mention the authorization.
Possible to be merged to one CPR.

	[PR 5.8.6-002] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to support different types of communication (e.g. services including unicast, multicast, broadcast) 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).
[PR 5.14.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall be able to support service continuity of a communication between UEs without going through the ground network when the UE communication path moves between serving satellites.
[PR 5.14.6-002] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall support service continuity of a communication between UEs without going through the ground network when the communication path between UEs via one satellite extends across several satellites (through inter satellite links).
[PR 5.15.6-001] Subject to regulatory requirements and operator’s policy, the 5G system with satellite access shall support service continuity, when the UE communication path moves between 5G terrestrial access network and 5G satellite access network owned by the same operator or owned by different operators having an agreement.
	These PRs mention the service continuity under different scenarios of the communication path change.
Possible to be merged to one CPR.


d. Positioning Aspects
They are specific requirements associated with the enhancement of positioning functions.
	Original Potential Requirements
	Comments

	[PR 5.12.6-001] The 5G system with satellite access shall be able to support suitable positioning mechanisms for UAV services.
[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
	These PRs mention positioning or localization for supporting other services.

Possible to be merged to one CPR.

	[PR 5.12.6-002] The 5G system with satellite access shall be able to support positioning services and to provide information to a UE on delivered performance of positioning services.
	These PRs mention positioning service

Possible to be merged to one CPR.

	[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.
	


e. Charging Aspects
	Original Potential Requirements
	Comments

	[PR 5.4.6-005] The 5G system with satellite access 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 5.4.6-006] The 5G system with satellite access 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).
	These PRs mention collection charging information for store and forward satellite operation based on different charging model, such as
· Per UE
· Per application

Possible to be merged to one CPR.

	[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 5.7.6-002] 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.
	These PRs mention collection charging information for the communication between UEs  with different focus/situation:
· Exchange the traffic data
· UE registers to HPLMN or VPLMN

Possible to be merged to one CPR.



3. Proposal
Based on the discussion above, it’s suggested to approve the proposal of the categorization for the consolidation in TR22.865.
[bookmark: _Toc128981625]Annex: Potential Requirements with Editor’s Notes in TR 22.865
[PR 5.1.6-006] 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.
Editor’s Note: this requirement is FFS. 
[PR 5.2.6-005] 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.
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.
[PR.5.16.6-001] The 5G system with satellite access, and when the satellite access is operating in store and forward mode, shall be able to inform an authorized UE that currently the communication can be done without any storage.

Editor's Note:	this requirement is FFS.
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