3GPP TSG RAN meeting #76









　　RP-171053
West Palm Beach, USA, June 5-8, 2017
Status Report to TSG

Agenda item:


10.14.5
	Work Item Name
	

	included in this status report
	Core part:
	No
	Perf. part:
	No
	Testing part:
	No

	Study Item Name
	Study on enhanced LTE Support for Aerial Vehicles

	Acronym
	FS_LTE_Aerial

	Unique ID
	750042


Source:
	Leading WG
	RAN2

	Rapporteur
	Name
	Wuri A. Hapsari

	
	Company
	NTT DOCOMO, INC.

	
	Email
	wuri@nttdocomo.com


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	#75
	SI started
	RP-170779
	0%
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



15 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

15%










RAN WG2:

10%










RAN WG3:

XXX%











RAN WG4:

XXX%











RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



December 2017
which is:
RAN #78
The Core part WI is planned to be 100% complete in:


<e.g. March 1x>
which is:
RAN #XX

The Performance part WI is planned to be 100% complete in:
<e.g. March 1x>
which is:
RAN #XX

The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1:
This SI was discussed:


- for 3 days in RAN1#88bis in Spokane, and


- for 3 days in RAN1#89 in Hangzhou

Summary of discussions:

48 and 58 contributions were submitted in RAN1#88bis and RAN1#89, respectively
Key Performance Indicators and Evaluation Assumptions:
RAN1 agreed to use the following metrics and assumptions to be used for RAN1 evaluation purposes:

1. Packet throughput, UL IOT (interference over thermal), and DL SINR are agreed as performance metrics.

2. Three different scenarios were agreed: rural macro for aerials (RMa-AV), urban macro for aerials (UMa-AV), and urban micro for aerials (UMi-AV).
· Detailed evaluation assumptions agreed for the three scenarios include cell layout, UE/eNB deployment details, antenna configuration details, etc.
Channel Model:
Channel modelling discussions for RMa-AV, UMa-AV, and UMi-AV commenced in RAN1#89.  Companies presented channel models based on measurement data as well as simulations.  RAN1 has so far has working assumptions on the line of sight (LOS) probability for the RMa-AV, UMa-AV, and UMi-AV scenarios.  RAN1 further agreed on the LOS pathloss model for UMa-AV.  Several open issues remain with respect to channel models.  The progress on channel models is summarized in the table below:
[image: image1.emf] RMA - AV  UMA - AV  UMI - AV  

LOS Probability  Working Assumption  Working Assumption  Working Assumpt ion  

LOS Pathloss  Open  Agreement  Open  

Shadowing LOS  Working Assumption  Open  Open  

NLOS Pathloss  Open  Open  Open  

Shadowing NLOS  Open  Open  Open  

Fast Fading Model  Open  Open  Open  

 


RAN2:
This SI was discussed for 1 day at RAN2#98 in Hangzhou
Summary of discussions:
32 contributions were submitted in RAN2#98.
General Requirements and Parameter Identification:

RAN2 agreed to:

- study uplink and downlink traffics for UE

- consider potential enhancements in RRC_IDLE and RRC_CONNECTED.

Some parameters related to connectivity (e.g., data types, height, UE speed, etc.) for UAV based on operators and regulatory requirements were discussed and agreed. An LS[R2-32] was sent to RAN1 .
Potential Enhancements for Interference related issues:

The followings were agreed:
1. Study if RSRP measurement report can be used for detecting both UL interference from air-borne UE and the DL interference air-borne UE might incur. Other solutions are not excluded.
2. Study the enhancement of measurement report mechanism to address the issue of  increased number of strong neighbour cells.
Potential Enhancements for Handover:

The followings were agreed:
1
Study whether the current mobility solutions are sufficient for airborne vehicles.

2
Simulate RLF and HOF rates for airborne vehicles. 
Email discussion to discuss parameters for handover simulation was scheduled.
UAV identifications aspects:

RAN2 agreed to study how to identify air-borne UE causing interference. The study on RAN2 impact on how to identify proper certification for a drone capable UE is FFS.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Identify the heights, speeds and densities of lower altitude of aerial vehicles that could be catered for, taking into account the regulation viewpoints [RAN1, RAN2]

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc. 

· Channel models; select appropriate models applicable to Air-to-ground (ATG) channels. Reusing an existing channel model, if applicable, should be prioritized [RAN1] 

· Interference mitigation solutions for improving system-level performance in both UL and DL [RAN1]

· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour cells and whether an air-borne UE incurs interference from multiple cells [RAN1, RAN2]

· Identification of an air-borne UE that does not have proper certification for connecting to the cellular network while air-borne [RAN2]

· Handover: Identify if enhancements in terms of cell selection and handover efficiency as well as robustness in handover signalling can be achieved. [RAN2, RAN1]

· Positioning: If time allows as the 2nd priority, assess the achievable accuracy with existing positioning techniques and identify potential enhancements [RAN1]

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
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