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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

	
	
	{mandatory text: "parent WID" or "child WID"} 


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

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


3
Justification

At RAN#71, 3GPP approved a study item to develop an NR access technology to meet a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study (see RP-161596). Subsequently at RAN#73, it was decided to prioritize some of the uses cases over others for completion by March 2017 (see RP-161914). This study item proposal is for RAN to initiate a new SI to complete the study on non-terrestrial access, which could not be completed due to prioritization effort. 
The roles and benefits of non-terrestrial networks in 5G have been introduced and discussed in 3GPP, with several use cases identified in many study items 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 

This was captured in the specific requirement to support satellite access 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”.

Non-terrestrial networks 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)

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

· Enabling ubiquitous 5G service to UEs (especially IoT/MTC, public safety/critical communications) 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 public safety or 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) and emergency messaging
· Enabling flexibility in traffic engineering of 5G services between terrestrial and non-terrestrial networks 

Higher layer operational integration and high degree of radio interface commonality between non-terrestrial networks and 5G radio access technologies are required to maximise the above mentioned benefits to 5G. 

Considering the limited time and resources of the working groups, it is proposed that RAN study support of non-terrestrial access networks in two activities.

· Activity A: Study Physical layer impact through the characterisation of the operational conditions of NR in the non-terrestrial networks. Key design requirements will be identified along with possible solutions for an efficient operation of NR.
· Activity B: Study impact on Layer 2 and above, and RAN architecture based on NR Phase 1 findings and other operational requirements.
Note that the study does not address spectrum issues and considers airborne and spaceborne networks operating in their respective frequency bands, as per the International Table of Frequency Allocations.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
It is proposed that the objectives of this study be undertaken in two phases
Activity A: Impact on Physical layer

The intent is to characterise the operational conditions of NR in the selected non-terrestrial networks, and identify key design requirements and issues that need to be solved for an efficient operation of NR such as synchronization, initial access, random access, data channels, channel estimation, low PAPR modulation, link establishment/maintenance, etc. focussing on:
· Channel model: Study whether existing channel models (3GPP or ITU) can be applied for these links and identify/define improved channel model(s) if necessary. In addition to the outdoor-to-outdoor, the study shall include outdoor-to-indoor scenarios (e.g. providing services to UEs inside a ship, train, or building). [RAN1]
· Interference: Non-terrestrial systems have different interference characteristics (intra and inter systems) compared to traditional cellular networks. Thus, one objective of this study is to understand the interference characteristics. [RAN1]
· Doppler effects: Characterise the impact and identify solutions to compensate for Doppler shift and its spread associated with non-terrestrial communication links. [RAN1]
· Propagation delays: Characterise the impact of Propagation delay associated with non-terrestrial communication links (Non-terrestrial vehicles operate at various altitudes from very low and comparable to terrestrial networks as UAS and HAPs to Low and medium altitude LEO/MEOs as well as high altitude GEO/HEOs) and identify appropriate solutions. [RAN1]
Activity B: Impact on Layer 2 and Above, and RAN architecture
In this activity, requirements related to higher layers will be studied and potential solutions will be identified including analysing their performance gains. In particular, the following aspects will be studied.

· Propagation delay: Identify solutions related to Layer 2 protocols and timing relationships to support non-terrestrial network propagation delays. [RAN2]
· Inter RAT Handover: Study and identify mobility requirements that may be needed for some non-terrestrial vehicles (such as LEO/MEO satellites) that move at much higher speed but over predictable paths. [RAN2]

· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks [RAN3]
This activity B can be started later based on activity A progress and outcomes.

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:
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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) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38. 

XXX"
	Internal TR
	Study on NR to support Non-Terrestrial Networks
	TSG#79
	TSG#80
	Chuberre, Nicolas, Thales, nicolas.chuberre@thalesaleniaspace.com


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.

6
Work item Rapporteur(s)
Chuberre, Nicolas, Thales, nicolas.chuberre@thalesaleniaspace.com 
7
Work item leadership

Primary responsible Working Group: RAN1

Secondary responsible Working Group(s): RAN2, RAN3 
8
Aspects that involve other WGs
The work will elaborate on the progress of NR phase 1 definition
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Thales

	Dish network

	SES S.A.

	Fraunhofer IIS

	HUGHES Network Systems Ltd

	Inmarsat
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	Cohere technologies
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	Nomor Research GmbH
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	Indian Institute of Tech (H): IITH

	CEWiT 

	Indian Institute of Tech (M): IITM

	Fraunhofer HHI

	ETRI

	Avanti Communications Ltd

	TNO

	CTTC

	Facebook

	Mitsubishi Electric Co.

	ESA

	National Taiwan University

	CNES

	Sequans communications

	MINISTERE DE L'INTERIEUR

	China Mobile Com. Corporation

	EBU

	Airbus Group SAS

	Tejas Networks Ltd.

	SyncTechno Inc.

	BT Group Plc

	HOME OFFICE

	Nokia corporation

	INTERDIGITAL COMMUNICATIONS

	Xilinx Ireland

	CEA

	ST Microelectronics

	


