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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
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2	Classification of the Work Item and linked work items
2.1	Primary classification
 
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

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
	Rel-18 Stage-1 Normative Work on the support of satellite

	860005
	Integration of satellite systems in the 5G architecture (5GSAT_ARCH)
	Rel-18 Stage-2 Normative Work on the support of satellite

	860010
	Guidelines for extraterritorial 5G Systems (5GS)
	Regulatory requirements related to satellite (FS_5GET, TR 22.926)

	930019
	Architecture support for NB-IoT/eMTC Non-Terrestrial Networks in EPS (IoT_SAT_ARCH_EPS)
	Rel-17 Stage-2 Normative Work on the support of NB-IoT NTN in EPS

	960016
	Study on satellite access - Phase 3
	Rel-19 stage-1 study on the support of satellite access phase 3 (ref. TR22.865 FS_5GSAT_Ph3)

	1000024
	Satellite access - Phase 3
	Rel-19 stage-1 Normative Work on the support of satellite

	1010033
	Study on Integration of satellite components in the 5G architecture Phase 3
	Rel-19 stage-2 study on the support of satellite access phase 3 (FS_5GSAT_Ph3_ARCH)



3	Justification
New capabilities for satellite access such as Store and Forward Satellite operation and UE-Satellite-UE communication have been addressed in SA1 5GSat phase 3 for Release 19. First commercial deployments of 5G based satellite are happening and several new use cases for satellite access or enhancements are to be addressed still in the context of 5G advanced (i.e. in Release 20).
These use cases and capabilities to be addressed in Rel-20 are the following:
· Enhancements of existing use cases
1/ Enhanced support for emergency communications and mission critical services using satellite access
With the first commercial deployments of 5G based satellite, there is a strong demand for enhancing 5G emergency communication and mission critical services via satellite (e.g., emergency call for automotive, emergency messaging for handsets or IoT devices). The main challenges for the satellite access compared to the terrestrial access are that the satellite coverage can be broad and/or moving while at the same time many aspects of regulatory services (e.g., the area where PWS is broadcasted) typically relate to TN areas (e.g., cell ids). Therefore, there is a need to identify the gaps and the potential new service requirements for enhanced support of emergency communications and mission critical services using satellite access while considering the related regulatory requirements (e.g., geographical area aspect). 

2/) Support for IMS voice calls using GEO satellite access
The newly launched mobile phones with satellite connections are becoming increasingly popular in the market. Considering enabling it as a basic mobile operator service, GEO (Geostationary Earth Orbit) satellites offer a unique advantage in terms of global coverage. IMS service is firstly proposed in 3GPP as an access-agnostic service and in the 5G system it was by default supported no matter what the access technology is. However, limitations due to GEO orbit and radio access may restrict or prevent the use of IMS service. In addition, the regulatory aspect for voice calls using GEO satellite should be considered.
3/ Enhanced Support for Reliable Multicast Service with Satellite Access System
Multicasting and broadcasting can serve as essential functionality to efficiently distribute content among a group of users and it is therefore essential feature to ensure efficient and sustainable use of spectrum resources.
Many bandwidth-intensive applications (e.g., IPTV, video conferencing, distance education, online gaming) and emerging services such as the Internet of Things (IoT) and Vehicle Networks apply the multicast technology.
Reliable multicast ensures that content is transmitted integrally even as some packets may be lost when crossing the links between multicast source and receivers. Conventional multicast systems using the only follow best-effort services and cannot ensure that all multicast data is delivered to each group member reliably and orderly, which may result in a serious performance decline of the application. 
However, many multicast applications (e.g., remote control of vehicles, media content distribution to moving vehicles, distributing operating system patches or antivirus updates over the network) require that the data must be completely delivered. It can be seen that the reliable multicast transmission (ensuring that all multicast data is delivered to each group member reliably and orderly) is of great significance and is essential for improving the performance of multicast applications served by satellite access systems.
Currently, the 5G system do not support reliable delivery of the multicast content due to missing requirements such as the capability to have service continuity in case of handover between TN and NTN (NGSO) and to switch between Point-To-Multipoint (PTM) or Point-To-Point (PTP) delivery due to satellite constraints or to be able to provide a backhaul link for indoor multicast UEs in moving platforms (e.g. by aggregating Multicast PDU Sessions in one backhaul PDU Session by means of Mobile Base Station Relay) to optimize content delivery.


4/ Enhanced Support for Broadcast services with Satellite Access System for unregistered UE
In many countries, distribution of public service broadcast (PSB) services to unregistered UE (UE without SIM or subscription) ensure that essential content reaches the entire population, regardless of economic status or location. Unregistered UE is a pivotal element for broadcast services in satellite access system: it ensures equitable access to broadcast services, making them available to everyone without barriers. Most of satellite accesses for Public Media Broadcast services are designed today for unregistered UE, this is a key requirement for satellite operator to decide massive deployment of 5G/5G-Advanced for broadcast services over their existing and coming constellations. From the UE perspective, the capability not to register reduces the complexity of the receiving devices and it allows reducing the power consumption especially for satellite access receiver.
Such capabilities were supported by 3GPP in the context of 4G and TV services with Free-to-air (FTA), but not in the context of 5G system and not taking into account satellite access as such as part of the 5G system. The UEs impacted are dedicated UEs intended to receive specifically broadcast services.
· New use cases:
53/ Support for multi-orbits satellite access for different services
[bookmark: _Hlk160013626]Several satellite operators are expected to deploy multi-orbits satellite networks combining LEO, MEO and GSO with 5G systems in the coming years. To take advantage of different orbit satellite systems, it is necessary to investigate new use cases for different services to enhance the user’s service experience. Simultaneous UE connections with multi-orbits are out of scope. 
64/ Ability to notify a user that a mobile terminated communication failed when the UE was unreachable in satellite access
There are several use cases where terrestrial networks are not available, and users are relying solely on satellite to provide communication and are expecting to be reachable via satellite. However, when the UE is placed in pockets, backpacks, in vehicles, boats, it results in poor reception conditions which is leading to miss calls and messages. Therefore, the ability to notify the user that a mobile terminated communication (e.g., MMTel call) had failed when the UE was unreachable in satellite access is needed.

In addition to the service requirements, KPIs for a 5G system with satellite access have been introduced in TS 22.261 (section 7.4) in the context of Rel-16. Since the KPIs for satellite access have not been updated and do not reflect KPIs for 5G Advanced for the satellite access. This is especially valid for service to vehicular/drone mounted devices for verticals as well as for IoT devices. It is important to review the KPIs of 5G satellite networks and potentially update them. 
4	Objective
The objectives of this study are the following:
-	to identify the gaps and potential new service requirements related to enhanced support for emergency communications and mission critical services using satellite access 
· regulatory requirements if applicable should be considered e.g., geographical area aspect
-	to study new use cases and identify new potential requirements for 5G system, related to: 
· multi-orbits satellite access for multiple services
Note: Simultaneous UE connections with multi-orbits are out of scope
· ability to notify the user that a mobile terminated communication (e.g. MMTel call) had failed when the UE was unreachable in satellite access.
-	to identify the gaps and potential service requirements to support IMS voice calls using GEO satellite access
· regulatory requirements if applicable should be considered. 
-	to identify the gaps and potential service requirements related to enhanced support for the use case of reliable multicast services using satellite access
-	to identify the gaps and potential new service requirements related to support of the use case of broadcast services with unregistered UEs using satellite access
Note: this will apply only to UEs adapted for receiving broadcast services 
-	to identify the gaps and potential updates of KPIs related to satellite access
5	Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
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	For approval at TSG#
	Rapporteur
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	TSG#107 (March 2025)
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6	Work item Rapporteur(s)
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