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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: 
Further Enhanced LTE Support for Aerial Vehicles 
Acronym: LTE_Aerial_enh2
Unique identifier: 
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can 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
	X

	Don't know
	
	
	
	
	


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

	750042
	Study on enhanced Support for Aerial Vehicles
	Study Item

	780069
	Enhanced LTE Support for Aerial Vehicles
	Work Item in Rel-15


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

	
	
	

	
	
	

	
	
	


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

3
Justification

The industry for drones, or aerial UEs, has received increasing public attention for some time. There are many and varied business cases already being explored, with significant growth forecast in the next few years, e.g. [1], [2]. Industrial applications such as oil pipeline or transport infrastructure investigations sit alongside security uses for surveillance, as well as consumer leisure. 
The marketplace and regulatory environment for these applications is at a very flexible stage, where opportunities abound. As these regulations are being set, it is the right time for 3GPP to provide an LTE service which permits regulators, operators, and service providers to have certainty that LTE will include upgrades to guarantee a strong and viable communications technology for the from the beginning. 

The study item on Enhanced Support for Aerial Vehicles has successfully completed. TR 36.777 has identified the challenges e.g., interference mitigation, command and control (C&C) reliability improvement, mobility enhancement and drone regulation presented by aerial UEs, and techniques to overcome them. Similarly challenges are also confronted for high speed scenarios [3]. In TR 36.878 [3], handover procedure enhancement and interference coordination procedure enhancement are identified as the essential procedure enhancement under high speed train scenario.

In RAN #78 meeting, New WID on Enhanced LTE Support for Aerial Vehicles was approved, and proposed to enhance existing measurement reporting mechanisms and mobility, support indication of UE’s airborne status and indicate the UE’s support of UAV functions and specify UL power control enhancements. However, DL enhancement on interference mitigation is not supported in this WID, and handover related issues are not fully resolved.

[1]  “Forecast: Personal and Commercial Drones, Worldwide, 2016”, Gartner, https://www.gartner.com/newsroom/id/3602317.

[2] “Drones: Reporting for work”, Goldman Sachs, 2017. www.goldmansachs.com/our-thinking/technology-driving-innovation/drones.

[3]  3GPP TR 36.878, “Study on performance enhancements for high speed scenario”, V 1.0.0.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The objective of this work item is to specify enhanced support for aerial vehicles according to the issues identified in TR 36.777, with where applicable additional application to high-speed train scenarios and interference reduction in massive MIMO.
· Introduce enhanced support for reducing handovers and handover failure rate for highly mobile UEs
· Solutions may be applicable to UEs as aerial vehicles (as studied in TR 36.777) and high-speed train scenarios (as studied in TR 36.878).
· Introduce enhanced support for interference mitigation on CRS and DL control channels in the presence of strong interference from multiple transmitters
· The transmitters can be macro cell sites to serve aerial UEs, or TPs cooperating in massive MIMO on to UEs.
4.2
Objective of Performance part WI

Specify necessary performance requirements related to the above mentioned core part objectives.
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 >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

	Type
	TS/TR No.
	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

	36.211
	
	RAN#82
	Core part

	36.213
	
	RAN#82
	Core part

	36.300
	
	RAN#82
	Core part

	36.306
	
	RAN#82
	Core part

	36.331
	
	RAN#82
	Core part

	36.101
	
	RAN#82
	Core part

	36.133
	
	RAN#82
	Core part

	36.104
	
	RAN#82
	Core part

	36.101
	
	RAN#84
	Performance part

	36.104
	
	RAN#84
	Performance part

	36.133
	
	RAN#84
	Performance part

	36.141
	
	RAN#84
	Performance 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)
7
Work item leadership

Primary: RAN WG1 
Secondary: RAN WG2
8
Aspects that involve other WGs
N/A.
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

	Huawei

	HiSilicon

	

	

	


2

