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1 Introduction
This short paper highlights the opportunity to consider (e)V2X service support, scenarios and enablers as part of the RAN study on Scenarios and Requirements for Next Generation Access Technologies [10].
2 Discussion

As known, studies have been performed in 3GPP ([1]), and work is ongoing ([2, 3]), about LTE support for V2X services (including use of D2D technology for V2V). 

Within the SA1 study on New Services and Markets Technology Enablers (SMARTER [4]), new scenarios (eV2X) and requirements for next generation networks have been discussed and identified ([5-7]), mostly in the area of Connected vehicles (see some references and requirements in the Annex, from [4]). 
Some specific work targeting use cases and requirements considered unviable for LTE is likely for Release 15. For example, very low latency (~1ms e2e) and high temporal frequency (100Hz) to enable close following applications ([5]), or high bandwidth (~15Mbps) to enable sensor and video sharing applications ([6, 7]).
Support of V2X services for 5G is also part of NGMN and ITU-R visions ([8, 9]).

3 Conclusions

This paper has highlighted the interest to consider (e)V2X service support, scenarios and enablers as part of the RAN study on 5G Requirements.
Proposal: RAN should consider (e)V2X aspects and requirements as part of the ongoing study on 5G Scenarios and Requirements; relevant considerations should be added to the TR, e.g. within the area of Service enablers. 
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Annex – SMARTER references on (e)V2X

[From TR 22.891]

5.33
Connected vehicles

5.33.1
Description

As mentioned in [x], if full-autonomous vehicles are deployed, further reduction of the potential human error is expected as long as the road information and controlling messages can be exchanged between adjacent vehicles with very low latency (e.g., 1 millisecond) and high reliability, which can’t be supported by legacy 3GPP system. Furthermore, an autonomous vehicle would need to be driverless in all geographies, thus would require full road network coverage (e.g., nearly 100% availability) with nearly 100% reliability to avoid accident.

Besides, in some scenarios, video information between vehicles and infrastructure is needed to further enhance the efficiency and safety, where higher data rate between vehicles, and between vehicles and infrastructure is required. The required uplink data rate per vehicle is tens of Mbps.  

Another big challenge in connected vehicles is high mobility, especially for those vehicles running in opposite directions, which makes reliable communication between vehicles more challenging due to larger Doppler shift and spread. Furthermore, high moving speed also leads to varying topology as the relative positions of vehicles change all the time, which requires that the network is flexible and scalable enough to manage the dynamic topology and connectivity.

Note that service requirements in autonomous driving are much higher than those in LTE V2X scenarios especially in safety related applications. For example, in TR 22.885, the maximal allowed latency of V2XLTE is typically 100ms, and no explicit requirement on reliability is given yet. However, for connected vehicles in SMARTER, 1 millisecond end-to-end latency and nearly 100% reliability are required.

5.33.2
Potential Service Requirements

The 3GPP system shall support very low latency (e.g., 1 millisecond end-to-end latency).

The 3GPP system shall support very high reliability (e.g., nearly 100%).

The 3GPP system shall support high uplink data rate per vehicle even in a dense environment (e.g., tens of Mbps per device in a dense environment).

The 3GPP system shall support high downlink data rates (e.g., tens of Mbps per device in a dense environment).  

The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).

The 3GPP system shall support data transmission from one point to multipoint (e.g. multicast and/or broadcast). 

The 3GPP system shall support high positioning accuracy (e.g. 0.1 meters)

The 3GPP system shall support high density of connections for vehicles (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)

-------------

6.2 Considerations on grouping of use cases

The use cases in Clause 5 can be grouped in the following categories;

….

eV2X

5.10 Mobile broadband services with seamless wide-area coverage (duplicate with eMBB)

5.32 Improvement of network capabilities for vehicular case (duplicate with eMBB)

5.33 Connected vehicles
-------------

6.3.1.1
Potential requirements for vertical groups (eMBB, MIOT, CriC, eV2X)
The following table collects potential service requirements from use cases related to verticals as examples to illustrate the main difference between verticals.

	Vertical group
	Data Rate
	Latency
	Reliability
	Traffic density
	Conn. density
	Mobility
	Position accuracy
	Remarks

	….
	
	
	
	
	
	
	
	

	Group

eV2X
	Medium Rate (10 of Mbps per device)
	Low latency (e.g. 1 millisecond end-to-end latency)
	High Reliability (nearly 100%)
	Medium traffic density
	Medium connection Density (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)
	High mobility (e.g. up to 500 KM/h, absolute speed more than 200 km/h while relative speed more than 400 km/h).
	High positioning accuracy (e.g.  0.1 meters)
	V2X differs from eMBB due to its high reliability , lower rate , high speed and high positioning accuracy
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