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1 Introduction

Recently, significant interests on 5G have been increasing in automobile industry. It is expected that 5G service comes true soon in automobile market. Therefore, RAN4 need to prepare the related study on OTA test methodology of RF for vehicular UE supporting 5G. In this paper, the motivation for the new SI is introduced.   
2 Discussion 
2.1
Motivation for new SI
Recently, a lot of automobile companies have shown significant interest in 5G service to be equipped into their vehicle and has been doing the related activities with 5G communication companies. A typical activity is 5GAA. 5GAA mission is to develop, test and promote communications solutions, initiate their standardization and accelerate their commercial availability and global market penetration to address society’s connected mobility and road safety needs with applications such as autonomous driving, ubiquitous access to services and integration into smart city and intelligent transportation. It is expected that global automobile market to service 5G comes true soon. In order to keep step with market time, RAN4 need to study for what is typical difference between vehicular type UE and existing phone type UE in advance. 

In March 2017, RAN4 completed Rel-14 NR Study Item[1] and published  TR38.803 as a result. However, TR38.803 focused on only phone type UE and did not cover vehicular type UE in aspects of baseline measurement setup including coordinate system, far-field distance criteria and reference architecture. 
For instance, the sphere model defined for coordinate system in TR38.803 is not desirable for the vehicular type UE. The reason is that most of vehicles are on the ground. Therefore, instead of sphere model, other models need to be considered. One candidate can be hemisphere model as Figure 2-1. 
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Figure 2-1: Beam measurement setup of Vehicular UE RF characteristics
In addition, impact of antenna placement on vehicle should be investigated since the beam characteristic can be different according to where the antenna put on, such as roof rear centre side, roof side and head light & rear light side. Why to consider various antenna placements is that vehicular type UE supporting 5G is expected to serve NR in Uu link and/or LTE based V2X service on PC5 side link as well. 
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Figure 2-2: Different antenna placements
Lastly, measurement uncertainty of reference architecture in OTA test needs to be studied. The reason is that the measurement uncertainty can be different depending on reference architecture for arrangement of RF, BaseBand and AP. Therefore, the reference architecture is also needed to be investigated based on how to arrange RF, BaseBand and AP in vehicle. In general, Remote Unit(RU) is equipped in car body and Central Unit(CU) is equipped in Console. Regarding these arrangement of RU and CU, how to arrange RF, BaseBand and AP in the RU and CU can be starting point of discussion for reference architecture. During the discussion, pros and cons should be studied to choose reference architecture(s). 
In summary, RAN4 need to study a new RAN4 Rel-15 Study Item to define the RF measurement methodology for 5G vehicular UE taking into account antenna placement, multiple antenna, reference architecture as well as coordinate system.
3 Conclusions 
It is proposed to create a new RAN4 Rel-15 Study Item to define the RF measurement methodology for 5G vehicular UE taking into account antenna placement, multiple antenna, reference architecture as well as coordinate system.
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