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Impacts

	Affects:
	UICC apps
	ME
	AN
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	Others (specify)
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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 
	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#75, 3GPP approved a study item on “NR to support Non-Terrestrial Networks” referenced FS_NR_nonterr_nw (see RP-170717 and revised in RP-171450). The work led by RAN has started at RAN#76 and is planned to be completed at RAN#79. It is reflected in TR 38.811.
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: High Altitude UAS Platforms (HAPs) encompassing Unmanned Aircraft Systems (UAS) including tethered UAS and Lighter than Air UAS (LTA), Heavier than Air UAS (HTA), all operating in altitude typically between 8 and 50 km, quasi-stationary
In this on going study item, channel models (propagation conditions, mobility), deployment scenarios and any key impact areas on NR are being identified.

As planned (see RP-171450) , a new study item has to be started after RAN#78 with the objective to evaluate solutions for the identified key impacts from the first study item “FS_NR_nonterr_nw” and study the impact on  RAN protocols/architecture.
Note
· This new study item 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.
· This new study item can be started before the completion of the study item “FS_NR_nonterr_nw” using the preliminary considerations on NR impacts.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The intent is to identify/evaluate solutions for the identified key impacts from the study item “FS_NR_nonterr_nw”  and study the impact on  RAN protocols/architecture.

The objectives for this study item are the following 
Impact on Physical layer

The intent is to identify solutions for an efficient operation of NR in the selected non-terrestrial networks. This includes initial access enhancement if necessary,  MCS configuration and enhancements for low SNR and low PAPR , reference signals,  paging, scheduling, HARQ, power control, and Radio Link Management, [RAN1]
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 timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays. [RAN2]
· Handover: Study and identify mobility requirements that may be needed for handovers between some non-terrestrial vehicles (such as LEO/MEO satellites) that move at much higher speed but over predictable paths and their beams,  and between Non Terrestrial Network-NRAT and Terrestrial NRAT. [RAN2]

· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks [RAN3]
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:

5
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
	Solutions for 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: RAN2
Secondary responsible Working Group(s): RAN1, RAN3 
8
Aspects that involve other WGs
The work will elaborate on the progress of NR phase 1 definition and FS_NR_nonterr_nw
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

	Fraunhofer IIS

	Dish Network

	HNS

	

	

	


