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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: 
Enhanced LTE Support for Aerial Vehicles 
Acronym: LTE_Aerial 
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
	



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
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a
	
	Feature

	X
	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, 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

	750042
	Study on enhanced Support for Aerial Vehicles
	Preceding SI 


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification

Serving aerial vehicles via cellular networks is proving to be a significant opportunity for mobile operators. In RAN#75, a study item on “Study on enhanced Support for Aerial Vehicles” was approved in RP-170779. The aim was to investigate the feasibility of serving aerial vehicles using LTE network deployments with Base Station antennas targeting terrestrial coverage, supporting Release 14 functionality. The objectives of the study were: verify the level of performance, identify supportable heights, speed, and densities of aerial vehicles, select air-to-ground channel models, and study performance enhancing solutions for interference mitigation, interference detection, identification, handover, and positioning (as the 2nd priority, if time permits).
RAN WG1 and WG2 studied features and techniques extensively to meet the objectives, and various performance enhancing solutions were identified and evaluated. Based on the study, it was concluded that LTE networks are capable of serving aerial UEs, but there may be challenges related to UL and DL interference as well as mobility. The challenges become more visible when the density of the aerial UEs is high. Both implementation based solutions and solutions requiring specification enhancements were identified to address these issues. To serve aerial UEs more efficiently and limit the impact on terrestrial UEs, solutions based on specification enhancements are beneficial. The findings during the study item phase are summarized in TR36.777.
This work item aims to specify features that can improve the efficiency and robustness of terrestrial LTE network for delivering connectivity solutions more efficiently for UAV. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for enhanced LTE support for aerial vehicles.  Note: Enhancements are built on existing mobility mechanisms and these mechanisms may be enhanced if identified to be needed.
· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:
· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.
· Enhancements to mobility for Aerial UEs such as conditional HO and enhancements based on information such as location information, UE’s airborne status, flight path plan, etc.
· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2].

· Signaling support for subscription based identification [RAN2 lead, RAN3]

· Specify S1/X2 signalling to support subscription based aerial UE identification
· Specify UL power control enhancements in the following areas [RAN1, RAN2]
· UE specific fractional pathloss compensation factor

· Extending the supported range of UE specific P0 parameter
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 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}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	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.
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

	36.213
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#80
	Core part

	36.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description
	RAN#80
	Core part

	
	

	
	

	
	

	
	

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#81
	Core part

	
	

	
	

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#81
	Core part

	36.413
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

S1 Application Protocol (S1AP)
	RAN#80
	Core part

	36.423
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

X2 application protocol (X2AP)
	RAN#80
	Core part


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)
Helka-Liina Määttänen (RAN2)
Company:
Ericsson

Email:
helka-liina.maattanen@ericsson.com
7
Work item leadership
Primary: RAN2

Secondary: RAN1, RAN3
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Ericsson

	NTT DOCOMO

	Qualcomm Inc

	AT&T

	Verizon Wireless

	III

	InterDigital

	Xilinx

	NEC

	ASUS

	Softbank

	Swisscom

	NextNav

	CHTTL

	ITRI

	FirstNet

	Fujitsu

	Nokia

	Nokia Shanghai Bell

	Deutsche Telekom

	LG Electronics

	ZTE

	Sanechips

	Intel

	KDDI

	Lenovo

	Motorola Mobility

	Sequans


