3GPP TSG RAN meeting #97-e					RP-22xxxx
Electronic Meeting, September 12-16, 2022

Agenda Item:	9.3.4.9
Source:	SK Telecom
Title:	Discussion on system performance evaluation for aerial networks 
Document for:	Discussion
1	Introduction
As a telecommunication operator, we plans to establish new aerial communication network to support air vehicles. The air vehicles include aircraft, Uncrewed Aerial Vehicle (UAV) and Urban Air Mobility (UAM) currently being discussed in 3GPP standard. In particular, Korea government has announced the commercialization of UAM service in the near future according to K-UAM roadmap, and to keep pace with K-UAM roadmap, we are preparing to provide over-the-air network coverage for air vehicles.
Considering the use cases, seamless data transmission/reception and QoS for diverse data types including Command and Control (C2) and passenger infotainment could be essential requirements for the aerial network. To identify these requirements, performance requirements/Key Performance Indicators (KPI) have been proposed for many applications in [1].
Now, a test-bed with 5G aerial networks is being established and various test cases has been conducted. We are also doing the analysis of test results based on studies and discussions that have been actively carried out within the 3GPP standard [2-3]. The test results are compared with the over-the-air wireless channel model proposed in [2], and the uplink/downlink interference problems mentioned in [3] has been observed.
Unfortunately, it is confirmed that there are environmental constraints to perform various tests for the air network. The first is difficulty to obtain a permit for tests at flight altitudes and the second is that it is hard to mount 5G communication equipments on the test air vehicle due to the limitation of the payload weight. Therefore, it is necessary to elaborate simulation evaluation to estimate system performance of the aerial network well, such as signal strength (i.e., RSSI, RSRP, RSRQ, SINR), uplink/downlink throughput, and interference.
However, we found that simulation evaluation results have dramatic variation according to the different simulation assumptions about RF characteristics of aircraft/UAV/UAM and co-existence environment between the terrestrial and aerial networks. That is, different assumptions lead to substantial different system evaluation results. Therefore, it is necessary to discuss simulation assumptions and scenarios for the aerial network performance evaluation during Rel.18.
[bookmark: _Ref178064866]2	Discussion
The aerial network to support air vehicles including aircraft, UAV, and UAM have been considered as remarkable expansion of network coverage, and many telecommunication operators have prepared to provide wide over-the-air network coverage. We also are in progress to build test 5G aerial networks and doing various tests to measure signal quality and system performance according to flight altitude using test air vehicle. 
The actual test results have been reflected in the evaluation simulator for the system performance. The channel model in [2] has been also applied and modified, so the simulator becomes more sophisticated to better estimate. The results to be obtained from the simulator are used to verify that the system requirements specified in [3] are met for many applications, and therefore the system performance evaluation could be a helpful guideline for aerial network establishment. 
However, we observed that it is difficult to perform accurate aerial network system evaluation due to the lack of simulation assumptions and scenarios even though the test results and reference model are well reflected. Especially, RF characteristics of aircraft/UAV/UAM is one of the key assumptions for system performance evaluation and greatly affect the amount of interference to neighbour aerial and terrestrial networks. 
The RF characteristics include maximum transmission power, antenna gain, number and location of antenna/panel, etc. It is confirmed that slightly changing these factors produces a quite different results in system performance evaluation such as radio link monitoring and failure. Thus, the detailed RF characteristics should be discussed and specified to obtain reliable system performance evaluation results in Rel.18.
Discussion should be needed for RF characteristics of air vehicles for reliable system performance evaluation
Moreover, the aerial networks could operate using the same frequencies as the terrestrial networks. In this case, the co-existence environments for both networks including locations/hights and antenna tilt-up/down angle should be considered carefully for system performance evaluation because they have heavily influence on interference to each other in some cases. Therefore, it is necessary to define and categorize co-existence scenarios for aerial network performance evaluation.
Co-existence scenarios for terrestrial and aerial networks should be discussed and categorized for system performance evaluation.
3 Conclusion
Based on the discussion in the previous sections we propose the following:
1.     Discussion should be needed for RF characteristics of air vehicles for reliable 
system performance evaluation
1.     Co-existence scenarios for terrestrial and aerial networks should be 
discussed and categorized for system performance evaluation.
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