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Introduction
Evaluation methodology of new V2X use cases for NR [1] will be discussed in this meeting.  In this contribution, we first discuss advance used cases and their requirements. Additional evaluation considerations, particularly above 6GHz, is also discussed with emphasis on beam alignment at high mobility.   
  
Advanced uses cases and requirements
3GPP platform was extended to support V2V/V2X services in Release 14 under the so called 3GPP V2X Phase 1. The focus of 3GPP V2X Phase 1 was basic safety and non-safety aspects featuring Cooperative Awareness Message (CAM) and Decentralized Environmental Notification Message (DENM) messages. With an aim to enhance the support of 3GPP for V2X services, 3GPP developed 25 advance use cases which are categorized into four use case groups [2]: Vehicles Platooning, Extended Sensors, Advanced Driving and Remote Driving. These use case groups have varying performance requirements as shown in the table below.

Table 1 Performance requirements for advance use cases
	Use case group
	Latency (ms)
	Reliability (%)
	Data rate (Mbps)
	Communication range (m)

	Vehicles Platooning
	10
	99.99
	[65]
	80

	Extended Sensors
	3
	99.999
	1000
	1000

	Advanced Driving
	[3]
	99.999
	[53]
	[500]

	Remote Driving
	[20]
	[99.999]
	UL:25, DL:1
	-



 Observation 1: Extended sensors and advance driving use case groups have the most stringent latency and reliability requirements of 3ms and 99.999%, respectively. Additionally, extended sensors use case group need long range communication of up to 1km and data rates of up to 1 Gbps. 

Additional evaluation considerations for frequency range above 6GHz
[bookmark: _GoBack]Higher bandwidth available in millimetre wave is key for meeting demanding performance requirements of V2X discussed above. However, the propagation of millimetre waves are characterized by high vulnerability to blockage, absorption and scattering. The evaluation of these characteristics have been discussed to some extent during email discussion in [90b-NR-02] [3].  Another critical concern in the millimetre wave in high mobility scenario is Doppler.  Recent studies have shown that the Doppler may be managed by employing directional beamforming [4].  Directional beamforming requires aligning most optimum TX-RX beams and due to the radio resources consumed for this process of beam alignment, there may be a loss of system spectral efficiency.  Further, performance of some beam alignment techniques, e.g. beam switching, may potentially suffer at high mobility scenarios associated with V2X.   
Proposal 1: To consider the effect of mobility on beam alignment techniques as part of evaluation methodology. 
 

Conclusion
In summary, we discussed advance used cases, their requirements and beam alignment at high mobility. We observe and propose the following:
 Observation 1: Extended sensors and advance driving use case groups have the most stringent latency and reliability requirements of 3ms and 99.999%. Additionally, extended sensors use case group need long communication range of up to 1km and data rates of up to 1 Gbps. 
Proposal 1: To consider the effect of mobility on beam alignment techniques as part of evaluation methodology.
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