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9.3.2.6
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: WI on NR Support for UAV 
Acronym: NR_UAV
Unique identifier: 941105 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


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
	



or:

	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


Potential target Release: {Rel-XX}. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	x
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


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

2.2
Parent Work Item 
{"Parent" Work Item refers to the related, earlier Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 Work Item is presented or e.g. the related Study Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 

{Not applicable for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


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 data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 

{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

In the recent years, the global interest for uncrewed aerial vehicles based services has dramatically increased, including e.g. for multiple drone operation, personal entertainment for flight experience, cargo delivery, etc. As the basis of these applications, the capability for remote control and data transmission are key aspects for enhancements, which are of interest for service providers/operators as well as drone manufacturers.  

Consequently, corresponding SI and WI based on LTE were established in previous releases, mainly focusing on aerial vehicles with an altitude up to 300m. According to the study, the feasibility and required enhancements have been verified for the support aerial vehicles via terrestrial cellular systems, e.g. in terms of UL and DL interference as well as mobility. However, since LTE was designed for terrestrial UEs, without considering aerial UEs at the very beginning, some inherent limitations, e.g. higher latency, reduced MIMO capabilities imply that some requirements for aerial services still cannot be met. 

Compared to LTE, NR enables more diversified applications for aerial vehicles, with the lower latency for control and higher data rate for multi-media services.

While the advanced NR features generally improve performance with respect to basic LTE, it is clear that further improvements are needed, due to the fact that the NR system didn’t take aerial vehicles into account when it was initially designed. Moreover, the interference issues that may be generated by aerial UEs have to be considered in order not to disrupt the operation of a network designed for terrestrial UEs. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
1. Specify the following enhancements on measurement reports [RAN2]:

· UE-triggered measurement report based on configured height thresholds

· Reporting of height, location and speed in measurement report

· Flight path reporting

· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]

Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.

3. Study and specify, if needed, enhancements to NR PC5 and LTE PC5 to support UAV identification broadcast [RAN2]. Check at RAN#99 for further elaboration of this objective, based on RAN2 discussions and SA2 development. Note: This objective is not intended to introduce new band(s) with support for the PC5 interface. UAV use of LTE PC5 or NR PC5 is not addressing any operator licensed band.




4. Study UE capability signaling to indicate UAV beamforming capabilities and, if necessary, RRC signaling [RAN1, RAN2]: 
· FR1 with directional antenna at UE side

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 new 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, then leave the field empty otherwise enter a number >0 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 part 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}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


NOTE:
If this is a RAN WI 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 {One line per specification. Create/delete lines as needed}

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

	38.306
	UAV capabilities
	RAN#102
	

	38.331
	UAV signaling/reporting 
	RAN#102
	

	38.300
	UAV Stage-2 description
	RAN#102
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


NOTE:
If this is a RAN WI 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)
Stanczak, Jedrzej, Nokia, jedrzej.stanczak@nokia.com
7
Work item leadership

RAN2 lead, RAN1 secondary
8
Aspects that involve other WGs

SA2:
· Subscription-based aerial-UE identification

· Enhancements for UAV identification

NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

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

	AT&T

	CATT

	CMCC

	Continental Automotive

	DENSO CORPORATION

	Deutsche Telekom

	Ericsson

	Futurewei

	HiSilicon

	Huawei

	Intel

	LG Electronics

	Lenovo

	Motorola Mobility

	NEC

	NTT DOCOMO, INC

	Nokia

	Nokia Shanghai Bell

	Orange

	Qualcomm

	Samsung

	Sanechips

	SoftBank

	SONY

	Turkcell

	Verizon

	Vivo

	Vodafone

	Xiaomi

	ZTE Corporation


