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Introduction

In this paper, a number of new use cases using satellite access are being discussed that would create the need for new requirements to be added in the TS22.261 [1].


Discussion

Candidate new use cases and capabilities

Network slicing across multiple RAT simultaneously

Rationale

It should be possible to deploy a network slice over a 5G system based on multiple access technologies (including satellite) used simultaneously (e.g. multi connectivity).

Objectives

Add new requirements in clause §6.1 Network slicing.

Store and forward operation with satellite access

Rationale
The 5G system with satellite access should support Store and Forward (S&F) operation for a satellite to be able to provide autonomously service to UEs without the satellite being connected to a gateway (i.e. S&F allows service link access to continue to be operational even at times that the feeder link is not connected).
Benefits associated with the support of S&F include extending satellite service coverage in areas where satellites cannot be connected to ground stations (e.g. maritime or very remote areas with lack of ground-stations infrastructures), improving ground segment affordability by enabling operation with fewer ground-stations and allowing more robust operation of the satellite under intermittent feeder link operation.

Objectives

Add new requirements in relevant clauses (e.g. §6.3 Multiple access technologies (§6.3 access)).

Service continuity between multi orbit satellite access

Rationale

Service continuity through hand-over procedures should be ensured between different orbit (e.g. NGSO and GSO) based satellite access network (each with different PLMN) especially for NGSO based network providing discontinuous coverage.

Objectives

Add new requirements in clause §6.3 Multiple access technologies (§6.3 access).

Self-backhaul over satellite access

Rationale

A 3GPP defined access can be used to provide connectivity to a 5G local access network in a remote area or on a moving platforms (e.g. vessel, aircraft, train, bus) and hence it should support self-backhaul.
As per moving platforms, self-backhaul should be supported over multiple access technologies among which satellite to allow service continuity (e.g. through mobility) or increased reliability of service (e.g. through multi connectivity).

Objectives

Add service requirements in clause “6.12	Self backhaul”.

PLMN selection between GEO/MEO/LEO based networks

Rationale

A given UE may have access to several PLMN network each based on different orbit constellation (GEO, MEO, LEO and/or HEO) with different latency, throughput capabilities as well as billing policy.


Objectives

Study the relevance of taking into account criteria (e.g. ) for the prioritization and selection of a PLMN based on a specific orbit satellite access.

Add requirements in clause §6.19 3GPP access network selection to take into account the capabilities (latency, throughput) and billing  policy associated to PLMN based on specific orbit type satellite access.

GNSS free operation

Rationale

[bookmark: _GoBack]The objective is to increase the robustness of 5G system with satellite access with respect to the availability of Global Navigation Satellite System (GNSS) operation. In other word, the 3GPP defined satellite access shall be able to support UE  without GNSS receiver or without availability of GNSS service.
This is likely to have impact on some radio interface procedures (e.g. UL synchronization).

This will allow 3GPP technologies to compete with competing satellite access technologies providing broadband services (DVB) and IoT (e.g. Lora) already capable of supporting UE without GNSS.

Objectives

Study the relevant use cases and add new requirements in relevant clause (e.g. §6.3 Multiple access technologies (§6.3 access))

Reliable location service over satellite access

Rationale

The determination of reliable and efficient positioning services via satellite access is needed to support:
· national or regional regulatory requirements (e.g. lawful intercept, emergency calls, ..) 
· efficient PLMN selection at registration (reduced latency for call set-up from cold start)

Objectives

Study the regulatory requirements of regulated services and associated operational requirements (e.g. during registration/PLMN selection) in order to identify the needed accuracy, latency to obtain the position (e.g. TTFF - Time To First Fix if GNSS based) and security requirements 

Add new requirements for this reliable positioning service over satellite in clause §7.3	High-accuracy positioning.

Note: SA1 shall  scope the activity in complement to Rel-18 RAN2 NR-NTN-enh and Rel-18 SA2 FS_eLCS_ph3 are covering some of these aspects. For example, SA1 should study the relevance of defining of border areas.

Ultra Reliable and Low Latency Communication service over satellite access

Rationale

The intent is to support uRLLC service over satellite access thanks to RTD < 10 ms enabled by the use of NGSO constellation at Very Low Earth Orbit (down to 250 km altitude).

Objectives

Update the propagation delay (Min/Max) to support VLEO in clause §7.4 KPIs for a 5G system with satellite access.

Temporary satellite connectivity to LAN

Rationale

Enable satellite network to connect on a temporary basis a local access network (with local routing capability) in un-served area (e.g. remote area for scientific expeditions, critical missions)

Objectives

Study the use cases and gap analysis on Isolated Operation for Public Safety feature (IOPS) capability.
Add new requirements in clause §6.41	Providing Access to Local Services

Connectivity over multiple NG-RAN

Rational

Future satellite networks may rely on a multi orbit space segment with each orbit associated to a NR-RAN.
Deploying multi connectivity between NG-RAN based on different orbiting space segment (e.g. GEO and LEO) and even with terrestrial based NG-RAN will enable to increase the throughput and reliability while offering a low perceived latency thanks to smart steering of the traffic according to its sensitivity to latency.

Objectives

Add the needed service requirements in relevant clauses (e.g. §6.3 Multiple access technologies (§6.3 access)).


Summary

	Use cases
	Description
	Relevant clause of TS 22.261
	Objectives

	1
	Network slicing across multiple RAT simultaneously
	§6.1 Network slicing
	Add new requirements

	2
	Store and forward operation with satellite access
	Possibly §6.3 Multiple access technologies (§6.3 access
	Study use cases and add new requirements

	3
	Service continuity between multi orbit satellite access
	§6.3 Multiple access technologies (§6.3 access
	Add new requirements

	4
	Self-backhaul over satellite access
	§6.12 Self backhaul
	Add new service requirements

	5
	PLMN selection between GEO/MEO/LEO based networks
	§6.19 3GPP access network selection
	Study criteria and add new service requirements

	6
	GNSS free operation
	[bookmark: _Toc91258864]Possibly §6.3 Multiple access technologies (§6.3 access
	Study use cases and add new requirements

	7
	Reliable location service over satellite access
	[bookmark: _Toc45387761][bookmark: _Toc52638806][bookmark: _Toc59116891][bookmark: _Toc61885724][bookmark: _Toc91258915]§7.3	High-accuracy positioning
	Study regulatory requirements, Add new requirements

	8
	Ultra Reliable and Low Latency Communication service over satellite access
	§7.4 KPIs for a 5G system with satellite access
	Update some KPI parameters

	9
	Temporary satellite connectivity to LAN
	§6.41	Providing Access to Local Services
	Study use case. Gap analysis on IOPS, add new requirements

	10
	Connectivity over multiple NG-RAN
	Possibly §6.3 Multiple access technologies (§6.3 access
	add new requirements



Conclusion

Proposal 1: SA1 to take the above proposed new capabilities for satellite services into account in the Rel-19 SA1 scope

Proposal 2: SA1 to agree a new Rel-19 SA1 led study item on satellite addressing the following new capabilities:
· Store and forward operation with satellite access
· PLMN selection between GEO/MEO/LEO based networks
· GNSS free operation
· Reliable location service over satellite access
· Temporary satellite connectivity to LAN

Proposal 3: SA1 to foster the submission of change requests to TS 22.261 adding the needed service requirements in relevant clauses for the following capabilities
· Network slicing across multiple RAT simultaneously
· Service continuity between multi orbit satellite access
· Self-backhaul over satellite access
· Ultra Reliable and Low Latency Communication service over satellite access
· Connectivity over multiple NG-RAN
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