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Introduction
In the last RAN plenary [1], for communication of aerial vehicles, A new study item was approved. 
	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]


Also in the RAN2#98 [2], Aerial UE identification was discussed and some agreements were comprised.

	Agreements:

Study how to identify air-borne UE causing interference.

FFS: Study the RAN2 impact on how to identify proper certification for a drone capable UE.


In this document, we discuss how identify aerial vehicles in the LTE network.
Discussion
Aerial UE operates in the airspace; they may be mostly located at the similar location with non-aerial UEs in high buildings during flying time. However the aerial UE can fly higher than the non-aerial UEs located in high buildings and can also fly daftly at lower place than non-aerial UEs in high buildings i.e., the altitude change is able to cause a serious radio quality deviation in contrast with the legacy UE performance. Then, the current LTE network may not handle the appropriate interference or jamming coordination for those situations of aerial UE. In addition, we need to consider certain legacy UE which is able to be equipped with an aerial UE during controlling the aerial UE. The sort of UE can also operate in the airspace so that it may cause similar interference or jamming problem with the aerial UE. On the other hands, we don’t need to consider the legacy UEs which is just loaded with the aerial UE and cannot control the aerial UE because they are out of user’s control and their uplink data will not so useful to use.
Observation 1: It is difficult for eNB to differentiate between non-aerial UEs in high buildings and aerial UEs, unless UE information from CN e.g. user subscription is provided.
Observation 2: It is difficult for eNB to differentiate between non-aerial UEs which can be equipped with the aerial UE or not, unless UE information from CN e.g. user subscription is provided.
Observation 3: The eNB doesn’t need to differentiate non-aerial UEs which are just loaded with the aerial UE and cannot control the aerial UE from the legacy UE.
Thus, a handling mechanism is needed to consider how aerial UEs and non-aerial UEs which can control the aerial UE and can be equipped with the aerial UE from legacy UEs because the locations of the UEs which can be fly in the airspace could be changed more quickly than the periodic measurement period. If a mechanism dedicated to aerial UEs is designed as the outcome of this study, eNB should be firstly able to differentiate between aerial UEs and non-aerial UEs (i.e. legacy UEs) and to differentiate between non-aerial UEs which can be equipped with the aerial UE and legacy UEs. However, in current status, it is not so easy to differentiate between non-aerial UEs in high buildings and aerial UEs due to no mechanism to support. In our view, this identification can be efficiently resolved by MME because MME always authenticate all sort of UEs to access on the network.
Proposal 1: MME needs to be able to differentiate aerial UEs and non-aerial UEs which can control the aerial UE and can be equipped with the aerial UE from legacy UEs.
In our view, to identify between aerial vehicles and legacy UEs on the ground, the LTE network needs to manage the list of information which indicates whether the UE is a type of aerial vehicle or legacy device. This could be quite similar way with the subscription policy of CSG UE in the legacy LTE specification. For example, to make a CSG call UE should send UE identity during the RRC Connection Establishment. Then MME performs UE authentication with the HSS and updates location. After updating location, HSS sends CSG information (CSG Id, Subscription timer) in subscription data. Then MME verifies the CSG Id with the UE identity. If it matches then the MME sends a create session request with CSG information to SGW. Upon receiving of successful response from SGW, MME sends attach accept message with Member status as ‘member’. After expiry of the subscription timer for which UE is subscribed to attach with CSG cell, MME initiate PDN connection deletion. We may use a similar way to aerial vehicle identification following the base line of CSG UE identification. Then, to identify between authenticated aerial vehicles and non-authenticated aerial vehicles, we can solve this issue also with the UE identity. Through UE identity, the MME and HSS are able to differentiate whether the aerial UEs are authenticated or not so that the current LTE network system is enough to handle this identification if the MME and HSS can get the member information for the aerial UEs.

Proposal 2: MME informs eNB about UE information on whether UE is the aerial UE or UE can control the aerial UE in the airspace to help eNB identify the aerial UE.
Conclusion

In conclusion, we propose the followings: 
Observation 1: It is difficult for eNB to differentiate between non-aerial UEs in high buildings and aerial UEs, unless UE information from CN e.g. user subscription is provided.
Observation 2: It is difficult for eNB to differentiate between non-aerial UEs which can be equipped with the aerial UE or not, unless UE information from CN e.g. user subscription is provided.
Observation 3: The eNB doesn’t need to differentiate non-aerial UEs which are just loaded with the aerial UE and cannot control the aerial UE from the legacy UE.
Proposal 1: MME needs to be able to differentiate aerial UEs and non-aerial UEs which can control the aerial UE and can be equipped with the aerial UE from legacy UEs.
Proposal 2: MME informs eNB about UE information on whether UE is the aerial UE or UE can control the aerial UE in the airspace to help eNB identify the aerial UE.
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