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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: 
NR Support for Aerial Vehicles 
Acronym: NR_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

In recent years, the global interest on aerial-vehicle-based services has dramatically increased. In the past aerial vehicles were more relevant to applications such as personal entertainment for flight experience or government/civil organization to deal with public safety event like natural disaster. However, now a days more verticals are interested in UAVs e.g. logistics, environmental protection, video live shooting or broadcasting etc. 

In Rel-15 drone based on LTE was studied (RP-171050) and a follow up WID (RP-181310) was finished in RAN2. In Rel-16 SA1 further studied and specified requirements for remote identification of UAVs in 22.215. In Rel-17 SA2 start to study architectural aspects of UAVs based on SA1’s outcome to enable identification and tracking of UAV and UAV controller as well as authorization and authentication by UTM (Unmanned Aerial System Traffic Management). SA6 approved a SID to check any impact on application layer based on SA1 and SA2 outcome. Because of more and more use cases and requirements driven by the market, SA1 further approved a SID (SP-180909) to analyse more use cases in TR 22.829. All these Rel-17 SIDs will be completed by Dec.2019 when RAN will kick off Rel-17 work.
Rel-15 SI called LTE Aerial was carried out by RAN2 mainly focussing on aerial vehicles with an altitude up to 300m. The evaluated technical issues and outcome including UL/DL interference, mobility performance and identification procedure were captured in TR 36.777. In the follow up WID, enhancements for measurement reporting, uplink power control and authorization procedure is specified to address a subset of the issues in TR36.777. The technical issues are rather similar between LTE and NR system and therefore the evaluations and conclusions from the LTE work could be more or less applicable for NR UAV. 
However additional study is required for NR UAV applications to address the emerging use cases and requirements identified by SA1 including specific requirements for verticals that require much higher upstream data throughput, lower end to end latency and higher reliability for communication link which can’t be met by LTE based solutions. 
More specifically, the end-to-end latency for remote control of UAVs in case of cargo delivery should be less than 13~15 ms to keep the high granularity for movement control (corresponding Dis = 0.58 ~ 0.68 m if VDrone =160 Km/h). Meanwhile, the required stable data rate for UL transmission should be up to 120 Mbps to support the multiple-stream HD video transmission for monitoring and surveillance. The new architecture and identification related procedure studied by SA2 also call for fresh analysis in RAN side. Some regulatory aspects and security issues in 22.825 were not touched by LTE SID/WID at all and should be also taken into account by NR WID e.g. the broadcast of no-fly zone and to enable UAV platoon applications. In addition, NR system is much more spectrum efficient and flexible compared to LTE system and relies on enhanced beam management to achieve the higher spectral efficiency. 
For example, enhanced beam management with UE assistance is preferred for UAV case to enable the ideal beam alignment for transmission/reception at drone side to dramatically alleviate the interference and improve the UL performance. In short, the targeted NR UAV solutions will meet higher performance requirements with better overall system efficiency compared to LTE.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This WID consists of one study phase and one work item phase to work on UAV applications based on NR system. The objectives are as following:
1. To study use cases and requirements defined in 22.829 and the regulatory requirements defined in 22.825. The concluded new requirements should be studied and evaluated in study phase e.g. up to 120Mbps uplink data throughput and side link among UAVs
2. To check TR36.777 to see whether any corresponding enhancements should be specified for NR system.
In work item phase at least following improvements are investigated and specified:
· Specify the enhancements in uplink:
· Uplink power control for PRACH channel (RAN1)
· UE triggered beamforming management for both FR1/FR2 (RAN1)
· Specify system information, e.g. indication of the no-fly zone information (RAN2)
· Specify enhancements on mobility (RAN2):
· Measurement report mechanisms on trigger condition or new event to reduce the measurement report overhead and mitigate interference
· Conditional HO, e.g., based on location information, UE's airborne status, flight path plan, etc.
· Specify the subscription based identification procedure for UAVs (RAN2/3)
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

	38.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description
	RAN#xx
	Core part

	38.302
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

Services provided by the physical layer
	RAN#xx
	Core part

	38.304
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

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

	38.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#xx
	Core part

	38.321
	Evolved Universal Terrestrial Radio Access (E-UTRA);

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

	38.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#xx
	Core part

	38.413
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

NG Application Protocol (NGAP)
	RAN#xx
	Core part

	38.423
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

Xn application protocol (XnAP)
	RAN#xx
	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)
--- 
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

	ZTE

	Sanechips

	

	

	

	

	


