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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: fe-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
	
	

	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
	
	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 

	780069
	Enhanced LTE Support for Aerial Vehicles
	Preceding WI 


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. 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. The findings during the study item phase are summarized in TR36.777.
In RAN#78, a work item on “Enhanced LTE Support for Aerial Vehicles” was approved in RP-172826. This work item specified features that can improve the efficiency and robustness of terrestrial LTE network for delivering connectivity solutions more efficiently for UAV. These features include subscription-based identification, height and location reporting based on triggering on height threshold, interference detection based on measurement report triggering on an event where multiple cells’ RSRPs are above a threshold, and flight path plan information via RRC from UE to eNB.  In addition, open loop power control enhancements were specified to mitigate UL interference on PUSCH.
This work item aims to further enhance the Aerial UE support specified in Rel-15. The aim of the Rel-16 WI is same as the Rel-15 WI which is based on reusing existing cellular deployments for serving aerial UEs as that is the most viable approach in most scenarios. The aerial UE use cases do not justify new deployments, new hardware upgrade, site engineering in most scenarios. For this reason, the scope of this WI should include only features that can be enabled on existing deployed base. 

In Rel-15, UE can be reconfigured with new RRM parameters once network receives height and interference report from the UE. However, in certain scenarios, this may result in too slow update of the parameters. Thus, RRM parameter scaling enhancements, such as faster tuning of RRM parameter configuration for aerial UEs, might be beneficial.
An aerial UE may be flying, taking-off and landing while in RRC IDLE as automated flights are possible for drones. Thus, it may be beneficial to broadcast for example a height threshold and to define flying mode states similar to mobility states. When connection is established, network could be informed early of UE’s flying mode. 
In some scenarios, when the UE moves towards another cell than the serving cell, the handover will not be performed quickly enough and hence can lead to handover failure. To address this, conditional handover has been discussed allowing the eNB to send the handover command to the UE in advance and the UE executes the handover command when conditions, configured for the command, are fulfilled. This could be useful also for non-aerial UEs.

When UE is airborne, it is beneficial to trigger measurement results earlier compared to terrestrial UEs. This is similar to what already exists in LTE specification where TTT can be scaled based on a mobility state of the UE, where a mobility state is defined as the number of HOs seen by the UE based on certain configuration.  Alternatively, instead of scaling an individual parameter like TTT, two distinct reporting configurations can be configured to airborne and non-airborne UE statuses with parameter values suitable for airborne and non-airborne UEs, respectively. In this way, multiple parameters may be scaled by the UE to fit airborne and non-airborne statuses of the UE, and also reporting amount related parameters may be scaled.
In Rel-15, the flight path plan reporting is per network polling only. It was acknowledged that as UE may receive updates of the flight path plan via application layer, it is beneficial to allow UE to report updates of the flight path plan. This should however be done in a way that UE does not congest the UL and thus cause excessive UL interference.
In TR 36.777, closed loop power control enhancements were studied for UL interference mitigation.  It was identified that closed loop power control for aerial UEs needs to cope with potential fast signal changes in the sky since aerial UEs may be served by the sidelobes of the eNodeB antennas and increased step size of TPC command is beneficial.  This work item hence will specify increased step size of TPC command.
In TR 36.777, it was acknowledged that UL interference on PRACH could be a problem although this issue was not evaluated in RAN1.  Specifically, the TR states that when there is strong interference on PRACH resources, successful detection of PRACH can be degraded and the UE may transmit with maximum transmission power as a result of power ramping which may further increase the uplink interference. Besides, false alarm probabilities may be increased. In general, all the uplink messages during random access (e.g., Msg1/Msg3, etc.) may benefit from UL interference mitigation. Hence, a short study phase on UL interference mitigation for random access is justified and enhancements can be specified if needed in Rel-16.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for further enhanced LTE support for aerial vehicles:
· Specify Idle mode mobility enhancements, (e.g., broadcasting height thresholds) [RAN2]

· Specify conditional handover to improve mobility performance (shall not be limited to aerial UEs) [RAN2, RAN3]

· Specify RRM parameter scaling enhancements such as faster tuning of RRM configuration for aerial UEs, (e.g., faster than RRC signalling and/or based on UE height or airborne status) [RAN2]
· Specify enhanced flight path plan signalling for connected mode UEs [RAN2]

· Specify closed loop power control with increased step size of TPC command [RAN1]

· Study and if needed specify enhancements for UL interference mitigation for random access, e.g. Msg1/Msg3, power control [RAN1, RAN2]

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#84
	Core part

	36.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description
	RAN#84
	Core part

	36.302
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

Services provided by the physical layer
	RAN#84
	Core part

	36.304
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

User Equipment (UE) procedures in idle mode
	RAN#84
	Core part

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#84
	Core part

	36.321
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Medium Access Control (MAC) protocol specification
	RAN#84
	Core part

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#84
	Core part

	36.423
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#84
	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

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


