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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002 
	Study on using Satellite Access in 5G
	Previous Rel-16 work covering satellite access in 5GS related use cases and requirements (ref. TR22.822: FS_5GSAT)

	790001
	New Services and Markets Technology Enablers– Phase 2
	Stage 1 work item of 5G system.

	720005
	New Services and Markets Technology Enablers
	Stage 1 work item of 5G system

	800010
	Integration of Satellite Access in 5G
	The study will take into account stage-1 Normative Work on the support of satellite

	860005
	Integration of satellite systems in the 5G architecture (5GSAT_ARCH)
	The study will take into account stage-2 Normative Work on the support of satellite



Dependency on non-3GPP (draft) specification:

3	Justification
TS22.261 has some requirements for satellite access and satellite backhaul in the 5G system. RAN WGs have defined satellite-enabled NG-RAN. SA2 already enhanced 5G system architecture to support satellite-enabled RAN node and satellite backhaul on NG interface and is studying the case of UPF on GEO satellite. 
But some new capabilities should be addressed in REL 19:
1. Store and forward operation with discontinuous feeder link for delay-tolerant IoT
Store and Forward (S&F) operation for a satellite allows to provide autonomously service to UEs without the satellite being always connected to a gateway (i.e. S&F allows service link access to continue to be operational even at times when the feeder link is not connected). This is particularly relevant for delay-tolerant IoT services via NGSO space segment. 
In this context, each satellite of a constellation acts similarly to a SMSC and store the message until there is a feeder link available so it is important to identify the service requirements associated to this capability such as permission and authorization, UE awareness of the context or the status of its message or other aspects such as validity, security…
Analysis of use cases may lead to additional service requirements that would guide the architecture work in both SA2 and RAN3.

2. GNSS free operation
Currently, 3GPP satellite access assumes that User Equipment rely on GNSS and service. However, many UEs do not implement GNSS receiver or cannot use it in different contexts. 
Support of GNSS free operation would allow to provide satellite access to UE without GNSS receiver or with no access to GNSS service in particular to support vertical (e.g. IoT) and other usages (e.g. MBB for videosurveillance).
Analysis of use cases may lead to additional service requirements related to several aspects among which permission, authorization and access control.

3. Positioning and Navigation Enhancement for satellite access
For the support of regulated services (e.g. lawful intercept, emergency communications, public warning service) where Law enforcement apply, satellite access network shall be able to provide a “reliable” UE location (either network verified or network provided) in all operations modes (idle and connected).
Analysis of the regulatory requirements associated to these specific regulated services, will enable to define the targeted location performances (i.e. accuracy, latency, reliability).
Identification of new service requirements (e.g. resource efficiency, priority control) related to several aspects among which network verified/based method, transmission of navigation assistance information.

4. Traffic scheduling between multi-RAT (terrestrial and satellite access network/multi orbit).
A given UE may have access simultaneously to several RAT each associated to a terrestrial access or a satellite access (at different orbit such as GEO, MEO, LEO or HEO). Each radio access can be characterized with a latency, bandwidth, throughput capabilities, requirements on UE capabilities, UE power consumption, as well as billing policy.
Using multiple RAT, may enable to optimiuse the Quality of Experience (e.g. perceived latency), reliability and/or increase bandwidth.
Analysis of relevant use cases may lead to additional service requirements (e.g. criteria) for traffic scheduling across multiple RAT (including satellite).

5. Local Data Switching via core network on satellite
In some scenarios, two or a group of ships or cars may roam to places far from the territorial network and then need to communicate via satellite access. Whereas, if the CN data switching is deployed on the ground, the communication among members of this group will be subject to long delays and limited data rate because the communication data has to travel the feeder link twice. 
Support of local data switching (e.g. via CN) on-board would significantly reduce communication latency and avoid to use satellite backhaul, Analysis of relevant use cases may lead to additional service requirements for efficient user plane. 

6. Connectivity of tTemporary satellite connectivity of local CN
As satellite can provide ubiquitous coverage, it is appropriated to be used to serve some special cases, e.g., scientific expeditions or mission critical services, etc., when a terrestrial network is not available. In such cases, the user, e.g., scientists, may need to set up a local data center for data storage, analytics, or retrieval locally. 
In this case, a local network needs to be deployed and can connect to satellite network directly via a Gateway to allow the users to visit the local network directly via satellite, without going back to the core network deployed far away.
Already 3GPP has defined features to support nomadic networks (without or with limited backhaul) in the context of Isolated E-UTRAN Operation for Public Safety (IOPS). Analysis of use cases may lead to additional service requirements possibly leading to adaptations of IOPS feature.

7. Prioritisation of satellite based transport network resources for high priority users 
To ensure the necessary resources to high priority users, the 5G system shall endeavour to serve them first, i.e. reserving or even pre-empting not only radio resources on the local access network but at transport network level. 
It is worth studying the use cases of using satellites as the transport network for 5G system and identify new requirements for satellite transport/backhaul services. 

4	Objective
The objectives of this study are to study for each new capabilities the use cases and related regulatory requirements and identify new service requirements and enhancement for 5G system over satellite:
-	Store and forward operation with discontinuous feeder link for delay-tolerant IoT ;
· Support of Store and forward operation with discontinuous feeder link would allow to support delay tolerant IoT via NGSO constellation even when there is no feeder link immediately and directly available by the satellite providing the service to a UE.
-	GNSS free operation;
· Support of GNSS free operation would allow to provide satellite access to UE without GNSS receiver or with no access to GNSS service for IoT and MBB devices.
-	Positioning and Navigation Enhancement; 
· Find the gap between existing positioning requirements for terrestrial access and the requirements that can be satisfied via NTN access, and then determine appropriate KPIs.
· Study new use cases (including positioning assistance) and potential new KPIs e.g. on position accuracy, reliability, latency. Study relevant regulatory requirements
· Study relevant regulatory requirements if any. 

-    Traffic scheduling between multiple-RAT (terrestrial and satellite access network/multi orbit).
· Study traffic scheduling between multiple RAT among which multiple orbit satellite access (e.g. GEO, MEO, LEO, HEO) as well as with “terrestrial” access technologies
Note: this objective does not intend to cover ATSSS steering requirements or functionalities"
-    Local Data Switching (e.g. via CN) on satellite for UEs in a communication.
-	Connectivity of Temporary connectivity of local CN using satellite network;
· Gap analysis on Isolated Operation for Public Safety feature (IOPS) capability
-     Prioritisation of satellite based transport network resources for high priority users;
· Cooperation between 5G system and satellite based transport networks to satisfy service requirements, e.g., QoS requirement for data transmission considering the particularity of satellite communications, such as dynamical space network topology, the uncertainty of inter-satellite link transmission, etc.

5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}
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	Title
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	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}
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6	Work item Rapporteur(s)
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