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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: Study on architecture aspects for using satellite access in 5G
Acronym: FS_5GSAT_ARCH
Unique identifier: 
{A number to be provided by MCC at the plenary} 
1. Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	x
	x
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	X


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 and child Work Items 

	Unique ID
	Title
	Nature of relationship

	740005
	5G System - Phase 1
	Parent


2.3. Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002 



	Study on using Satellite Access in 5G (FS_5GSAT)
	Feasibility Study initiated in SA1 to be approved in SA#80, including use cases supporting this WG SA2 SID 

	750040
	Study on NR to support non-terrestrial networks (FS_NR_nonterr_nw)
	Study in RAN on radio aspects of satellite access (see Phase 2)

	XXXXXX
	Proposed feasibility  study in RAN1/2/3 
	- SA2 to define the structuring system assumptions, allocate the functions to be implemented by the RAN (or the CN), and define the function requirements (see Phase 2of this SID).

- RAN to feedback the SA2 on the feasibility of the functions before the normative phase (see Phase of 2 of this SID)


3. Justification

Rationale for adding satellite access in 5G 
Terrestrial networks may not be available due either to an economic reason (revenue expectation does not meet the profitability threshold), or a natural/man-made disaster (e.g. earthquakes, floods, etc.) that leads to a temporary outage or total destruction of the terrestrial-network infrastructures which then need be restored. Furthermore, a number of potential users may wish to access 5G services in these “un-served” or “underserved” areas, but will be prevented from doing so, unless 5G satellite access networks provides them with such a service  (see FS_5GSAT, TR 22.822) .
Use cases for satellite access in 5G
In order to further elaborate the requirements associated to satellite access for 5G integration, the Study on using Satellite Access in 5G (FS_5GSAT, TR 22.822) has developed a number of use cases, and identified potential requirements for the integration of satellite components into the 5G system. The use cases developed for the satellite access in FS_5GSAT are the following ones.
· Roaming between terrestrial and satellite networks

· Broadcast and multicast with a satellite overlay 

· Internet of Things with a satellite network

· Temporary use of a satellite component

· Optimal routing or steering over a satellite 

· Satellite trans-border service continuity

· Global satellite overlay

· Indirect connection through a 5G satellite access network

· 5G Fixed Backhaul between NR and the 5G Core

· 5G Moving Platform Backhaul

· 5G to Premises
· Off-shore Wind Farms
Requirement to support satellite access in 5G
Support for satellite access is included in section “6.3.2.3 Satellite access” of TS 22.261 “Service requirements for the 5G system; Stage 1 (Release 15)”
· The 5G system shall be able to provide services using satellite access.

· The 5G system shall support service continuity between land based 5G access and satellite based access networks owned by the same operator or by an agreement between operators.

· To provide services using satellite access, the air interface of the 5G system shall support a one-way latency of up to 280 ms.

Timing and phased approach for the proposed study
TR 22.822 has been agreed during WG SA1#82 (Dubrovnik, May 2018), as well as a corresponding 5GSAT WID for the corresponding normative phase. An increasing number of organisations also show their interest in studying the integration of satellite in the 5G system architecture. In particular, the satellite access should allow the ubiquitous delivery of 5G services beyond the reach of terrestrial networks. Satellite should also support service continuity for verticals such for maritime communication, public safety, etc.     

It is therefore timely for the SA2 Working Group to initiate a study on the integration of Satellite in the 5G system architecture, so as to allow meeting the corresponding requirements as soon as possible. 
A phased approach has been identified to do so.
· Phase 1 –  To Enable the provision of services via satellite access by addressing the main issues raised by two structuring reference use cases, namely 
· Roaming between terrestrial and satellite networks – to cover the direct satellite access

· 5G Fixed Backhaul between NR and the 5G Core – to cover the satellite backhaul
· Phase 2 – Enhance the provision of services via satellite access leveraging future 5G features by covering the other use cases defined in TR22.822.
With this general framework introduced, this study item description proposes to cover phase 1 in Release 16.

· Phase 1 is structured so as to be to initiated independently from the activities of other 3GPP WG’s.
· Normative work following this study is expected to be carried out over last two quarters of 2019.  
· Phase 2 will be initiated by a later Study Item Description.

4. Objectives
The objective of this SA2 study item – that corresponds to the above defined phase 1 – is to identify the main key issues of the satellite integration in the 5G system architecture and to provide solutions through considering the above two reference use cases and their associated requirements as described in TR 22.822. 
The guideline for this study shall be to minimise the impacts of the satellite integration on the system architecture. 
In particular, the satellite integration shall aim at adapting the current 5G system minimising complexity.

Objective A – Identify Impact Areas of the Satellite Integration in the 5G System.
The satellite has a number of specific characteristics that make it different from terrestrial assets, such as 

· The satellite and its coverage zone might move with respect to the Earth, so even a fixed user might change cell

· The satellite coverage area is not limited by the borders of countries

· The satellite is far from the user,  thus communication delays are much longer than on the ground

· etc

This means that it is necessary to do a high-level scan the overall 5G system architecture so as to identify where the satellite integration is likely to require some adjustments in the architecture. This shall be assessed for each of the TR 22.822 use cases from a high level point of view. The objective is to identify the impact areas, not to find solutions yet.

Objective B – Identify solutions to adjust the 5G system for the impact areas of the two reference use cases
· Roaming between terrestrial and satellite networks 

· 5G Fixed Backhaul between NR and the 5G Core 
For these two reference use cases, the 5G system architecture will be reviewed, and some minimal solutions to adapt it to the satellite integration shall be identified.
It is expected to have to work on the following topics. 
· Network discovery & selection – how to define and add the satellite access network identities?
· User Plane handling and efficiency – Does satellite integration impact the UP processing and UPF selection? How? 
· Mobility management – how to design an efficient tracking area when integrating a non-geostationary satellite access? What are the minimal solutions to adapt or create CN based paging procedures, etc.?
· UE localisation – how to manage the UE localisation information with satellite integration?
· Network Slicing with satellite integration in the system taking into account its inherent characteristics.
· QoS framework - When considering the above use cases, should the QoS framework be adapted, and if so how? E.g. Do longer delays have impact on messages at N1/N2/N3 reference points? Does the system need to adjust the QoS depending on whether a satellite is used?
· RAN/CN functional allocations – How do country codes work in the case of cells spanning several countries? When the HPLMN is in one country, the user in a VPLMN in a second country, how to handle a satellite gateway that could be in a third country? More generally, satellite integration might require adjusting the allocations of functions between the RAN and CN. 
· Security architecture - What are the regulatory issues and the corresponding solutions for the integration of satellite in a 5G system, in particular given the footprint of a satellite network (or the global access area with Inter-Satellite Links and On Board Processing)?

This list is only preliminary, and will be clarified after completion of objective A.

Objective C: Address RAN & CN inter related issues

Whenever dependencies with other working groups (e.g. RAN WGs) are identified, they shall be resolved between the groups.  An example case might be Inter RAT Mobility management between satellite and terrestrial access. 
5. Expected Output and Time scale

As TR 22.822 is expected to be approved by SA #80, the following output schedule is anticipated. 
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	23.8XY
	Internal TR
	MICHEL, Cyril, cyril.michel@thalesaleniaspace.com
	3GPPSA#83
	3GPPSA#84
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

Note 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".

	Impacted existing TS/TR 

	TS/TR No.
	Description of change 
	Target completion plenary#

	N/A
	N/A
	N/A


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	N/A
	N/A
	N/A


6. Work item Rapporteur(s)
MICHEL, Cyril, cyril.michel@thalesaleniaspace.com
7. Work item leadership

SA2 WG
8. Aspects that involve other WGs
· After initiation of this Study, the RAN and SA3 might consume some intermediate outputs of this study 

· Before concluding this study, some results from studies of other working groups might be necessary
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