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Abstract: proposes a discussion of the ongoing UAV work in 3GPP and some proposal for future work.
Discussion
RAN2 has an ongoing study for Release 15 LTE called Study on enhanced LTE Support for Aerial Vehicles. This study is currently 30% complete. The objectives of this 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 (if time allows), 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]

As one can see from the above text, this is a RAN-centric study mostly related to the radio connection between an aerial UE connecting to a terrestrial network with typically down-tileted antennas.

One area which has generated some engagement with SA2 is the following:

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

This objective has been interpreted in two different ways by some delegates and there is an ongoing discussion between SA2 and RAN2 to determine RAN2’s next steps.

One interpretation is that RAN2 should check to see if the subscription used by the UE is enabled for UAV usage – i.e. SA2 can add some identifier to the HSS/subscription profile in order to allow a subscription to be used in a UAV. If the UE using the subscription, then acts in a manner of a UAV (e.g. attempting to transmit from high altitude or with a particular channel model) the RAN can check the subscription credentials for authorisation to grant access.

One alternative interpretation is that the 3GPP should take part in enabling the UE itself to be authorised, e.g. this devices has been authorised to act as a drone.

A third possibility is that both of these features would be needed in order for 3GPP to become the most capable UAV platform possible.

This document proposes that both interpretations should be addressed, and proposes a split of the objectives between Release 15 and Release 16.

Proposals
Proposal 1: RAN2 and SA2 can in Release 15, without involvement from SA1, develop a method for authorising the 3GPP subscription to be used for UAV communication in a way that the RAN can check for authorisation.

· Action for SA1: none

Proposal 2: SA1 develops a set of service requirements for authorisation of a UE to act as a drone, incorporating the regional regulations on UAV usage, commercial offerings, user expectations, and legal implications.

· Action for SA1: this would likely require a study, possible concluding beyond the Release 16 timeframe
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