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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 



	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


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

	Unique ID
	Title
	Nature of relationship

	
	
	

	740005
	5G System - Phase 1
	Stage 2 normative work for the phase 1 of the 5G system architecture

	700017
	Study on Architecture and Security for next Generation System
	This is the initial study and contains initial key issues and solutions for the Next Generation architecture

	720005
	New Services and Markets Technology Enablers
	This is the stage 1 normative work related to Next Generation architecture


Dependency on non-3GPP (draft) specification: 
None
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Justification

Non-terrestrial networks (NTN) refer to networks, or segments of networks, using an airborne or spaceborne vehicle for transmission:

· Spaceborne vehicles: Satellites (including Low Earth Orbiting (LEO) satellites, Medium Earth Orbiting (MEO) satellites, Geostationary Earth Orbiting (GEO) satellites as well as Highly Elliptical Orbiting (HEO) satellites)

· Airborne vehicles: Unmanned Aircraft Systems (UAS) including tethered UAS and Lighter than Air UAS (LTA), Heavier than Air UAS (HTA), High Altitude UAS Platforms (HAPs)
The roles and benefits of non-terrestrial networks in 5G have been introduced and discussed in 3GPP, with related use cases, deployment scenario and key issue identified through several contributions over the past 18 months in both SA and RAN
· the support of “5G connectivity via satellite” within 3GPP TR23.799

· the “Higher availability” requirement within 3GPP TR22.862

· the “Wide Area Connectivity” requirement within 3GPP TR22.863

· the “Satellite Access” requirements within 3GPP TR 22.864

· the “5G Connectivity Using Satellites” use case of 3GPP TR 22.891

· the “Satellite extension to Terrestrial” within 3GPP TR 38.913 




Non-terrestrial networks are expected to be an integral part of 5G deployment for:

· Enabling ubiquitous 5G service to UEs (including for IoT/MTC, public safety, critical infrastructure) by extending the reach of terrestrial based 5G networks to areas that cannot be optimally covered by terrestrial 5G network.
· Enabling 5G service reliability and resiliency due to reduced vulnerability of air/spaceborne vehicles to physical attacks and natural disasters. This is especially of interest to a number of users including public safety, critical infrastructure and railway communication systems

· Enabling connectivity of 5G-RAN elements to allow ubiquitous deployment of 5G terrestrial network 

· Enabling connectivity and delivery of 5G services to UE on board airborne vehicles (e.g. air flight passengers, UASs/drones, etc.)

· Enabling connectivity and delivery of 5G services to UE on board other moving platforms such as vessels and trains
· Enabling efficient multicast/broadcast delivery of services such as A/V content, group communications, IoT broadcast services, software downloads (e.g. to connected cars) or emergency messaging

· Enabling flexibility in traffic engineering of 5G services between terrestrial and non-terrestrial networks 

Higher layer integration between non-terrestrial networks and terrestrial networks is required to maximise the above benefits. 
The key issue #22 in 3GPP TR23.799 identified three areas of study related to satellite:

1. NR based UEs accessing the 5G network via 3GPP NTN

2. Non-NR UEs accessing the 5G network via a non-3GPP NTN

3. Mobility of N2/N3 when either 3GPP or non-3GPP NTN is used to connect 5G-RAN with 5G-CN
Support for satellite access has been specified in “TS 22.261 Service requirements for next generation new services and markets; Stage 1 (Release 15)” as part of the 5G basic capability “multiple access technologies”.  The service requirements are related to #1 listed above.
In view of the above, it is proposed that SA2 study the needs for the 5G system architecture to support the integration of non-terrestrial networks.
4
Objective
The objective of this study is to enhance the common 5G core network defined in phase 1 to natively support NR based UEs via 3GPP NTN as identified in the TS 22.261 and TR 23.799.  

The key areas of the investigation (but not limited to) are:

· Evaluating phase 1 5G CN reference models when considering integration of NTN in 5G system architecture

· Access and Session management via NTN: Possible impact of higher latencies on common interfaces (e.g. N1, N2, N3) for accessing the convergent common 5G CN (e.g. paging, timers, registration/tracking areas) especially when the NTN is based on a Geostationary satellite
· Identifying impact of higher latencies on QoS and policy framework (e.g 5QIs)
· Identifying mobility management aspects (handover / reselection) related to session/service continuity between terrestrial and NTN

· Identifying impact on common interfaces to support collection and delivery of accurate location information, e.g. for charging when a single satellite spot beam covers multiple countries
· 
· Identifying the architectural impact of supporting traffic steering, switching and splitting function/enabler when one of the networks is an NTN
· 
· 
The expected outcome of the work will include:

· Definition of the terminology to be used to reference NTN and its components

· Additional high-level architectural requirements, if needed

· Enhancements of the architecture, procedures and features defined in TS 23.501 and TS 23.502
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Expected Output and Time scale

	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

	TR 23.XXX"
	Internal TR

	{Michel, Cyril, Thales, Cyril.michel@thalesaleniaspace.com} 
	TSG#79 (March 2018)
	TSG#80 (June 2018)
	


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

	TS/TR No.
	Description of change 
	Target completion plenary#
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Work item Rapporteur(s)
cyril.michel@thalesaleniaspace.com
7
Work item leadership

Primary responsibility: SA WG2

8
Aspects that involve other WGs
SA3 for the Security aspects

SA5 for the Charging Aspects

9
Supporting Individual Members
	Supporting IM name

	Thales

	Dish network

	Avanti Communications

	CTTC

	ESA

	Telefónica

	STMicroelectronics

	HNS

	Xilinx

	Fraunhofer HHI

	ETRI

	CTTC

	Fraunhofer IIS

	CNES

	TNO

	Cohere Technologies

	EBU

	Ligado Networks


