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Discussion
1 Introduction
RAN#71 in March approved a NR SID [1]. One of objective of study item is:
The new RAT will consider frequency ranges up to 100 GHz [TR38.913].
- Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios
 defined in TR38.913 including
· Enhanced mobile broadband
· Massive Machine-type Communications
· Ultra-Reliable and low latency communications 

If autonomous vehicles are deployed, sensor and camera data in a vehicle as well as supplementary information from the neighboring vehicles will be collected using mobile networks so that a potential emergency situation can be reliably informed to a driver in real-time and timely procedures can be taken to avoid an accident. This operation can eventually be applied to connected vehicles. Hence, connected vehicle is regarded as one of attractive usage scenarios for 5G V2X service.

In this contribution, we discuss what consideration point is to support connected vehicle.

2 Discussion
2.1 Consideration point for Connected Vehicle
Basically, to achieve connected vehicle, we need to get much information about surrounding environment such as neighbour car velocity, proximity quantity between the own car and the neighbour car or between the car and the pedestrian. However, due to limited range by sensor, the information by sensor does not sufficient to decide a certain action for self-driving car if the neighbour car is far away from the own car. Hence, to decide the action carefully, more accurate information need to be obtained by special high-definition camera such as 360o camera. Also, this camera information could be exchanged each other with near car to enhance the performance of auto driving. Maybe, 360o camera will generate a lot of picture and sound datum, so the data rate to support special high-definition camera in connected vehicle will exceed to that of smart devices such as smartphone and tablet. Besides, if auto-driving technology is applicable to connected vehicle, the driver wants to enjoy an entertainment such as playing a game or watching a movie during no driving time, which means that the high data rate to support variable entertainment contents is expected. 

Also, if auto-driving is applied by connected vehicle, the neighbor information detected by own car and self-decided messages need to be exchanged between adjacent vehicles with very low air latency (e.g., 1 millisecond) and high reliability.

Therefore, it is obvious that NR needs to support high data rate and low latency transmission to fulfil auto-driving technology in connected vehicle.

Proposal 1: NR needs to support enhanced mobile broadband and ultra-reliable low latency communications to fulfil connected vehicle.
Another consideration point in connected vehicle is high mobility, which makes frequent handover. Furthermore, high moving speed leads to signal degradation, which also makes radio link failure. During handover, handover interruption time inevitably occurs until the UE succeed in connect a new cell. Hence, if handover often happens, the information used to decide self-driving could be late transmission, which means that we do not guarantee the safety and reliability of self-driving. Moreover, due to fast moving, radio link failure also happens and fast recovery procedure is necessary to guarantee service continuity for connected vehicle.
Therefore, it is natural that NR needs to enhance handover procedure and radio link failure recovery procedure to support connected vehicle.

Proposal 2: NR needs to reduce handover interruption time and radio link failure recovery time to guarantee seamless service connectivity in connected vehicle.
3 Conclusion
This contribution provides technical consideration points to support connected vehicles 

Proposal 1: NR needs to support Enhanced mobile broadband and Ultra-reliable low latency communications to fulfil connected vehicle.
Proposal 2: NR needs to reduce handover interruption time and radio link failure recovery time to guarantee seamless service connectivity in connected vehicle.
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