	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1#89	R1-1707924
Hangzhou, China, 15th - 19th May 2017
[bookmark: _GoBack]
[bookmark: Source]Agenda item:	6.2.8.3
Source: 	Samsung
Title: 	Potential enhancements for drones
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
A new study item on enhanced support for aerial vehicles was approved in the last RAN plenary to study aspects associated with using terrestrial networks to provide connectivity to aerial vehicles.
The objectives of the study are as follows:
· Investigate the ability for aerial vehicles for LTE to be served using LTE network deployments with Base Station antennas targeting terrestrial coverage, supporting Release 14 functionality (i.e. including active antennas and FD-MIMO), to:
· Verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc. 
· 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]
· Channel models:  Select appropriate models applicable to Air-to-ground (ATG) channels. Reusing an existing channel model, if applicable, should be prioritized [RAN1] 
· In terms of LTE enhancements, the study should consider the following aspects:
· 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]
In this contribution, we present our views on the potential enhancements for drones.
Potential enhancements for drones
It is expected that due to the high altitude of the drone UEs which will give rise to the higher probability of LOS channel condition, the inter-cell interference experienced at the drone UEs and at the BS where drone UEs are served at neighboring cell will increase. Therefore, depending on the severity of the inter-cell interference, it has been proposed in the study item description to consider potential enhancements including: 
- Interference mitigation solutions for improving system-level performance in both UL and DL
- 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
However, DL/UL inter-cell interference is not a new problem for LTE and both implementation based or standard based techniques have been studied extensively in the past, notable ones being time-domain ICIC and its enhancements, CoMP and its enhancements, coordinated beamforming with FD-MIMO. Receiver based solutions which are based on inter-cell interference suppression/cancellation at the receivers.have also be well studied. Interference to control channels can be resolved with the configuration of EPDCCH. Interference to CRS RRM performance can be mitigated with CSI-RS based RRM feature introduced to solve cell discovery problem for densed small cell deployments. These standard based solutions, as well as well-known implementation based solutions such as fractional frequency reuse should be considered before considering any new potential enhancements. Hence, our proposal is as follows:
Proposal: Existing standard based or implementation based inter-cell interference mitigation schemes (time-domain ICIC, CoMP, coordinated beamforming with FD-MIMO, EPDCCH, CSI-RS based discovery signal, etc) should be considered as baseline when comparing the gains of any new potential enhancements. 
Conclusions
In this contribution, we presented our views on the potential enhancements for drones and our proposal is as follows:
Proposal: Existing standard based or implementation based inter-cell interference mitigation schemes (time-domain ICIC, CoMP, coordinated beamforming with FD-MIMO, EPDCCH, CSI-RS based discovery signal, etc) should be considered as baseline when comparing the gains of any new potential enhancements. 
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