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Title:
Chairman’s notes of AI 6.2.8 Enhanced Support for Aerial Vehicles

Source:
Ad-Hoc chair (Ericsson)

For:
Endorsement
1 E-UTRA

1.1.1 Enhanced Support for Aerial Vehicles

WID in RP-170779
R1-1709652
LS on RAN2 agreement on UAV requirements 
RAN2, NTT DOCOMO

Channel modelling of aerial UEs
LOS/NLOS for aerial UTs,LOS probability when applicable, Modelling of pathloss/shadowing/fast fading for aerial vehicles

Limit to maximum 2 contributions per 1 company/organization/university

Email Discussion on Remaining details of channel modelling until June XX, 2017 – Siva (Ericsson)
R1-1709511
WF on LoS probability model for aerial vehicle
ZTE
Agreements:
· Reuse the existing LoS probability model for UE below 10m for RMa, 22.5m for UMa and UMi.
· All UEs should be assumed to be in LoS if their heights are above a certain threshold:

· Working Assumption: For RMa AV, the threshold height is 40m

· Working Assumption: For UMa AV, the threshold height is 100m

· No threshold for UMi AV
Working Assumption  For LOS probability, the following function is adopted (note that m below represents meters):
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Where the parameters d1 and p1 for the three scenarios are defined as follows:
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R1-1709650
WF on LOS channel models for UMa AV and RMa AV
Ericsson

Agreement:
· For UMa AV LOS pathloss 

· For aerial UE height below 22.5m, reuse the same UMa LOS pathloss in TR38.901

· For aerial UE height between 22.5m and 300m

· Reuse the PL1 formula from UMa TR38.901

· Note: since the height dependency of pathloss exponent based on current contributions is weak in UMa, the existing model for PL1 is adopted

· Further investigation into height dependency of pathloss exponent is encouraged

· Max applicability range in 2D distance is 4km
Agreement:
· For UMa AV LOS shadowing

· Below 22.5m, 4dB, which is the same UMa LOS shadowing in TR38.901

· Between 22.5m and 300m, shadowing is height dependent (example: sigma_SF = A*exp(-B*h_UT)+C, where A, B, and C are FFS)
· Values of A, B and C are FFS
· A, B and C are determined such that when sigma_SF = 4dB at h_UT =22.5m

· Note that the value of C could be 0

· For RMa AV LOS pathloss 

· For aerial UE height below 10m, reuse the same RMa LOS pathloss in TR38.901
Proposal:
· For UMa AV LOS shadowing between 22.5m and 300m, the value of A=4.64 and B = 0.0066 are assumed, where the modelling function is given by 
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· 22.5 m < hUT < 300 m

R1-1709644
WF on shadowing for LOS RMa AV
Intel
Working Assumption:
· Adopt following function as standard deviation of shadow fading in dB for  LOS aerial UEs in RMa AV scenario. 

· A = 4.2; B = 0.0046
· 10 m < hUT < 300 m
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· Note: the above model was derived by averaging the shadow fading standard deviation proposals multiple companies.

· Note: some companies have some concern with this methodology.

R1-1709460
WF on shadowing for aerial vehicles
Intel

Agreement:
For UMa AV NLOS with UE heights below 22.5m, reuse the existing UMa NLOS pathloss formula from TR38.901.
Proposal:
For UMa AV NLOS with UE heights above 22.5m, average over the two options for pathloss model and develop a height dependent function similar to Option 2.
Option 1:
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 is the pathloss corresponding to UMa AV LOS

Option 2:
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Agreement:
For UMa AV with UE heights below 22.5m, the existing fast fading model from TR38.901 is reused.

R1-1709669
Way forward on fast fading model for LTE Aerials
Huawei, HiSilicon
Proposal:
on using the averaged fast fading models for RMa and UMa in the following table:
· Other proposals are not precluded.
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R1-1709653
WF on LOS channel models for RMa AV
Nokia, Alcatel-Lucent Shanghai Bell, Ericsson, LGE, ZTE

R1-1707015
Consideration on channel model for LTE Aerial
Huawei, HiSilicon

R1-1707196
Channel Modelling for Aerial Vehicles in Rural Macro Scenario
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707263
Enhancements on the large scale channel model for LTE-based aerial vehicles
ZTE

R1-1707264
Enhancements on the small scale channel model for LTE-based aerial vehicles
ZTE

R1-1707322
Discussion on chanel models for aerial UEs
Intel Corporation

R1-1708197
Field measurement results for drones
Huawei, HiSilicon

R1-1708291
On channel models for aerial UEs
Ericsson

R1-1708292
On line of sight probability for aerial UEs
Ericsson

R1-1708811
Channel model for aerial vehicles
Qualcomm Incorporated
Remaining details of evaluationassumptions 
Need for 37 site cell layout, BS antenna configurations for FD-MIMO, BS antenna pattern, Terrestrial UT height for non-FD-MIMO, Aerial UE ratio, Number of total UEs per sector,

Traffic modeling details,Terrestrial UT mobility/speed assumptions, Minimum BS to Aerial UT distance, Baseline power control parameters

Limit to 1 contribution per 1 company/organization/university

Email discussion on remaining issues on evaluation assumptions until June XX, 2017 – Shinpei (DOCOMO)
Potential remaining evaluation assumptions include:

· Parameter settings for UE speed

· Parameter for control traffic

· Additional BS antenna configuration on FD-MIMO

· Additional aerial UE height for fixed height evaluation assumption

· Handover margin issue

· Additional UE antenna numbers
· Backhaul delay for interference coordination scheme (e.g., COMP)
· Performance metrics for command and control traffic

R1-1709487
WF on evaluation assumption for aerial vehicle
NTT DOCOMO, SoftBank, Ericsson
Agreement:
· For UMa AV, RMa AV (with ISD 1732m), and UMi AV, cell layout with 37 sites, 3 sectors per site is supported for evaluation.

· Decide if 37 cell layout is optional or mandatory in next meeting.

· Companies are encouraged to bring results taking into account cell layouts that have more than 37 sites, 3 sectors per site for UMi AV.

· The minimum BS to Aerial UT distance is 10m for UMi AV, UMa AV, and RMa AV in 3D. 

· System bandwidth: 10 MHz

· BS antenna pattern for non-FD MIMO

· Antenna element pattern according to TR 36.873

· (M, N, P) = (8, 1, 2) according to TR36.873

· 0.8λ spacing of vertical elements

· Companies are encouraged to report down tilt angle in their evaluations, e.g., 100 degree for UMa AV, 104 for UMi AV, 96 degree for RMa AV
Note: Companies can provide additional simulation results with realistic antenna pattern

· UL power control

· Companies are encouraged to report the power control parameters including Pcmax in the contributions

· UT mobility (horizontal plane only)

· Terrestrial UE (outdoor):  30 km/h

· Terrestrial UE (indoor): 3 km/h

· Aerial UE:  [161] km/h, horizontal for evaluation purposes only
· Note: Velocity of aerial UE can be revised according to RAN2 agreement including the possibility of scenario dependent aerial UE velocity.
· Number of aerial UE

· Case 1: 0 UE per sector for reference

· Case 2: 1 UE per 10 sectors

· Case 3: 1 UE per sector

· Case 4: 3 UEs per sector

· Case 5: 5 UEs per sector

· Note: Companies are encouraged to provide evaluation results at least for case 1 and case 5.

· Number of total UE per sector is 15

· Traffic model

· For terrestrial UE, data type traffic is assumed in downlink and uplink

· Packet size of 0.5 MB

· Packet arrival rate is selected to achieve resource utilization values of 20% and 50% including resource utilization of aerial UEs

· For aerial UE, command and control traffic is assumed in downlink and data type traffic is assumed in uplink

· Command and control traffic in DL

· Periodic traffic with fixed packet size is assumed:

· inter-packet arrival time interval of D = [100ms]

· FFS: packet size X

Note: X is determined based on the requirement on DL data rate and latency for command and control traffic. and D can be revised according to RAN2 agreement.
Note: Command and control traffic in UL is not precluded.
· Data traffic in UL

· Same traffic model including packet size and packet arrival rate as for terrestrial UE
· For baseline simulation assumption, there is no QoS in scheduler
· Note: QoS in scheduler is not precluded.
R1-1709417
Remaining evaluation assumptions for aerial study

Qualcomm Incorporated
Agreement:
· For UE height in non-FD MIMO cases, indoor terrestrial UE dropping methodology is the same as in TR36.873.
· Note: One company has some concerns on performance of UEs on high floors.
R1-1707805
Further clarification of IoT
SoftBank Corp., Sharp, Ericsson, NTT DOCOMO, ZTE

Also supported by Huawei
Agreement:
Add the following note to further clarify the agreement in RAN1#88bis:

· Interference
· UL IoT (interference over thermal) and DL wideband SINR statistics for reference

Note: UL IoT means effective IoT defined in section A.2.1.8 of TR36.814
R1-1709697
WF on Simulation Assumptions for Backhaul Latency and Fixed UE Height
Nokia, Alcatel-Lucent Shanghai Bell
R1-1709742
WF on UL Command and Control Traffic for Aerial Vehicles
Nokia, Alcatel-Lucent Shanghai Bell
R1-1707014
On remaining issues of evaluation parameters
Huawei, HiSilicon

R1-1707197
Traffic models and remaining issues for aerial vehicles
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707222
Requirements and traffic models for aerials
SoftBank Corp.

R1-1707265
Discussion on the simulation assumptions for aerial vehicles
ZTE

R1-1707323
Remaining details of evaluation assumptions
Intel Corporation

R1-1708293
On the remaining evaluation assumptions for low altitude aerial vehicles
Ericsson

R1-1708432
Remaining detail of simulation assumption for aerial vehicle
NTT DOCOMO, INC.

R1-1708812
Remaining evaluation assumptions for aerial study
Qualcomm Incorporated

R1-1709022
Evaluation Assumptions for Aerial Study
VODAFONE Group Plc
Potential enhancements for drones
Identify potentialenhancements
Limit to 1 contribution per 1 company/organization/university
R1-1707016
Potential enhancements for drones
Huawei, HiSilicon

R1-1707198
Potential enhancements for aerial vehicles
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707266
Consideration on the potential enhancements for LTE-based aerial vehicles
ZTE

R1-1707324
Preliminary results of interference distribution for aerial UEs
Intel Corporation

R1-1707580
Potential enhancements for drones
LG Electronics

R1-1707924
Potential enhancements for drones
Samsung

R1-1708294
On potential enhancements for low altitude aerial vehicles
Ericsson

R1-1708433
Initial views on potential problems and solutions for aerial vehicles
NTT DOCOMO, INC.

R1-1708813
System level performance and interference mitigation techniques for aerial vehicles
Qualcomm Incorporated

1.1.1.1 Other

R1-1709170
Summary of channel modeling proposals for RMa AV
Ericsson

R1-1709168
Summary of channel modeling proposals for UMa AV  
Ericsson

R1-1709171
Summary of fast fading models for aerials  


Ericsson
R1-1709169
Summary of channel modeling proposals for UMi AV
Ericsson
R1-1707013
Requirements of connectivity services for drones
Huawei, HiSilicon

R1-1708203
Positioning for aerial vehicle
Huawei, HiSilicon
Text Proposal on agreements to be provided: Siva (Ericsson)
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