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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: Solutions for NR to support Non Terrestrial Network 
Acronym: NR-NTN
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	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


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
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"} 


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750040
	Study on NR to support non-terrestrial networks
	The proposed SI will defines solution to address key impact areas as identified by the FS_NR_nonterr_nw study.


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: -
3
Justification

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
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). Considering the limited time and resources of the working groups, a RAN study to support of non-terrestrial access networks has been split in two successive activities:

· A first activity, labelled “Activity A”: to study the channel model for the non-terrestrial networks, to define deployment scenarios, parameters and identify the key potential impacts on NR. The work led by RAN has started at RAN#76 and is planned to be completed at RAN#79. The results are  reflected in TR 38.811.
· A second activity, labelled “Activity B”: to evaluate solutions for the identified key impacts from Activity A and to study impact on  RAN protocols/architecture . 
Activity B would be proposed in a new study item proposal to be initiated upon completion of Activity A.
Based on the above points, and initial plan   (see RP-171450) , a new study item has to be started  to initiate “Activity B” after RAN#79 with the objective at evaluating potential solutions addressing the minimum necessary identified key impact areas from “Activity A” (study item “FS_NR_nonterr_nw”) currently on going. The timely completion in Release 16 of Activities B (6 months duration) will enable to finalise the standardisation work as part of Release 16
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Hence the objectives for this study item is, based on the recommendations of the TR 38.811, to define a set of necessary features/adaptations enabling the operation of NR protocol in satellite or HAPS systems for 3GPP Release 16.

Physical layer

Solutions for the following aspects depending on the deployment scenarios [RAN1]:

· PRACH: Solutions for PRACH format/sequence/message and the random access response window length to accommodate the extended Doppler shift & transmission delay and differential delay within the coverage area. Solutions shall cover UE’s with and without capability of pre-compensation of the Doppler shift and delay, e.g. with embedded GNSS and processing of theoretical satellite ephemeris.

· Timing advance: Necessary adaptations of uplink timing advance procedure for UEs with and without the capability to pre-compensate the delay with embedded GNSS and processing of theoretical satellite ephemeris

· Paging: procedure adaptations in case of moving satellite foot prints or cells

· HARQ: Adaptation of HARQ process to cope with the long delay over satellite links. Different HARQ solutions need to be studied (including possibility to deactivate HARQ) together with the target BLER values
· MCS and TBS configuration and enhancements for low SNR and/or low PAPR,

· Physical layer control loop design especially for long delay over satellite, e.g. CSI feedback, power control loop.

· Performance assessment of NRAT over satellite including different numerologies and reference symbol design, with respect to NTN deployment scenarios / channel model

Layer 2 and Above, and RAN architecture
Solutions to address the following aspects:
· Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers [RAN2, RAN1]

· between some non-terrestrial spaceborne vehicles (such as LEO/MEO satellites) that move at much higher speed but over predictable paths and their beams,  

· between Non Terrestrial Network-NRAT and Terrestrial NRAT.
· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks [RAN3]
· Frequency Band definition, Channel numbering and spacing aspects [RAN4]
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.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary requirement for the core requirements for introduced mobility enhancement solutions.
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

	
	
	
	
	
	


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:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR 

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


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Company:
THALES
Email:
nicolas.chuberre@thalesaleniaspace.com
Company: 

Email:
7
Work item leadership
Leading working group: RAN1
Secondary working group: RAN1, RAN2, RAN3 and RAN4
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Thales

	HNS

	Nomor Research

	Fraunhofer IIS

	TNO

	Globalstar

	

	

	

	

	

	

	

	


