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1 Introduction

At the RAN#75, the work item on 3GPP phase-2 V2X evolution was approved [1]. The justification section of the WID mentions new eV2X use cases developed by SA WG1 in [2] including 1) platooning; 2) advanced driving; 3) extended sensor sharing; 4) remote driving. The following RAN WG1 objectives were defined in [1]:

	The detailed objectives of this work item are as follows:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

2. Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4].

3. Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2]


As it can be seen from objective section, there is no specific target technical requirement defined that should be enabled by the work item. In addition, it is not completely clear which of use cases is primarily targeted. The objectives provide additional functionality that need to be enabled without clear definition of use case and target requirements that should be supported. In this contribution, we argue that additional work on evaluation methodology and reaching common RAN1 WG understanding on use cases and target requirements are desirable to progress the evaluation analysis and design work.

2 Background
The phase 1 3GPP V2X work was completed in LTE R14. The work was based on the requirements and use cases defined in [3]. Considering these requirements and use cases, RAN1 WG developed evaluation methodology captured in the 3GPP technical report [4]. The RAN1 WG has conducted comprehensive study and analysis of different design options that were captured in [4]. Based on the analysis and conclusions of the study item the normative work has been started and completed within LTE R14 timeframe.

Recently the SA WG completed the study on the evolved V2X services captured in [2]. The following group of use cases/target scenarios were identified based on the conclusions captured in [2]:
· “Vehicles Platoonning enables the vehicles to dynamically form a platoon travelling together. All the UEs in the platoon obtain information from the leading vehicle to manage this platoon. These information allow the vehicles to drive closer (short time or distance inter-vehicle gap) than normal in a coordinated manner, going to the same direction and travelling together. These are expected to be a set of sophisticated application.
· Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video images among  vehicles, road site units, devices’ of pedestrian and V2X application servers. The vehicles can increase the perception of their environemnt beyond of what their own sensors can detect and have have a more broad and holistic view of the local situation. High data rate is one of the key characteristics.

· Advanced driving enables semi-automated or full-automated driving. Longer inter-vehicle distance is assumed. Each vehicle and/or RSU shares its own perception data obtained from its local sensors with vehicles in proximity and that allows vehicles to synchronize and coordinate their trajectories or manoeuvres. Each vehicle shares its driving intention with vehicles in proximity, too. The benefits of this use case group are safer traveling, collision avoidance, and improved traffic efficiency.
· Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive by themselves or remote vehicles located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. Also, access to cloud-based back-end service platform can be considered for this use case group. High reliability and short low latency are the main requirements.”
These use cases are associated with a set of technical requirements defined in terms of reliability, latency, data rate and communication range, etc. captured in [2].
Majority of the associated eV2X requirements are challenging to achieve and require wideband spectrum or major revisions of the R14 LTE V2V design including fundamental changes, such as numerology and operating communication bands [5]. At the same time, some of the evolved V2X use cases may be possible to enable by LTE technology with the reasonable amount of technical changes/enhancements. Therefore in order to progress the work we recommend RAN1 WG to discuss and agree on subset of use cases and technical requirements to be enabled in phase 2 V2X evolution.
Proposal 1
· The RAN WG1 to discuss and agree on subset of use cases and technical requirements to be enabled in phase 2 V2X evolution.
In terms of technical requirements, it is clear that phase 2 V2X should not target support of ultra low latency and high reliability for sidelink based V2V communication, very high data rates, since these features require extensive study and introduction of new numerology or new spectrum allocation (e.g. mmWave). The communication range similar to LTE V2V communication should be supported as well as some enhancements can be introduced for short range communication. In terms of data rate and latency the enhancements can be considered. For instance LTE-V2V has been design primarily targeting 100ms latency target, while support of 20ms was also enabled although not optimized. For phase 2 V2X, the enhanced and more optimized operation to support latency in the order of 10-20ms can be considered. As for the data rates, the increased target data rate can be considered subject to the constraints imposed by LTE V2V numerology.
3 On Evaluation Methodology for Phase 2 eV2X
Based on the analysis of eV2X use cases, it is rather clear that new scenarios and evaluation methodology needs to be defined for proper evaluation and comparative analysis of different design options. This objective is not a part of the work item description, although many of them assume study phase preceding the normative work. The study on eV2X evaluation methodology targeting phase 3 eV2X development was approved in [6], where refinement of existing V2V evaluation assumption is to be made to cover new eV2X scenarios. However, it is also desirable to have a brief discussion on refinement of V2V evaluation methodology for phase 2 V2X work based on the subset of agreed use cases and target requirements as discussed in the previous section. For instance, in case if the platooning is considered to be one of the use case for phase 2 design then corresponding evaluation assumptions needs to be discussed and agreed for comparative analysis of design options, given that current V2V evaluation methodology defined in [4] is not suitable/applicable for such evaluations, including user drop, traffic model, performance metrics, etc. The same observation is valid for other V2X use cases.
Proposal 2
· The RAN WG1 to refine/update V2V evaluation methodology to reflect specific of eV2X use cases targeted by phase 2 eV2X evolution.
4 Summary

In this contribution, we provided our views on phase-2 V2X evolution and recommended RAN WG1 to discuss and agree on the subset of use cases and technical requirements to be enabled in phase 2 V2X development and organize discussion on evaluation methodology to reflect target use cases. Based on the discussion we have the following set of proposals:
Proposals

· The RAN WG1 to discuss and agree on subset of use cases and technical requirements to be enabled in phase 2 V2X evolution.
· The RAN WG1 to refine/update V2V evaluation methodology to reflect specific of eV2X use cases targeted by phase 2 eV2X evolution.
· Organize offline or online discussion at the RAN WG1 # 88bis meeting to address discussed above aspects within the RAN1#88bis meeting.
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