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1. Introduction
In RAN #80 a new Study Item for NR-V2X was approved [1]. As part of the SID, it is assumed that NR-V2X is required to support advance use cases such as sensor sharing, semi or fully automated driving, remote driving and vehicle platooning. It was also agreed that sidelink unicast, groupcast and broadcast traffic and their support are to be studied. In this contribution, we discuss some key aspects of the categorization of traffic and suggest some design principles based on the use-cases that would help meet performance requirements indicated for NR-V2X traffic.
2. Classification of Unicast, Groupcast and Broadcast Applications
It is expected that NR-V2X would support a variety of applications as vehicles would operate with different levels of autonomy. These applications have higher data rate, reliability and lower latency requirements. Additionally, they are categorized into unicast, groupcast and broadcast types of traffic each with their associated performance requirements indicated. However, the categorization of a particular type of application also depends on the availability of additional information about surrounding vehicles. 
In Rel-15, transport profiles were defined so that backward compatibility could be ensured across different releases if new features are introduced and also across RATs. We expect that the same approach be followed in Rel-16 where existing LTE-V2X traffic would co-exist with NR-V2X traffic. More information on the co-existence of LTE-V2X and NR-V2X is provided in [2]. 
The existence of BSM through LTE-V2X has the consequence that the UE has more information about surrounding vehicles in terms of their location, speed, direction etc (all components of BSM). This information could be used to help define categories for unicast, groupcast etc and also to identify targets for transmission based on their proximity and also the specific application type. For example, higher layers could determine that all the UEs in a certain range would benefit from a certain type of traffic or choose to restrict the information to a set of specific UEs perhaps based on their capabilities. 
Observation 1: UE can obtain more information about the location and identity of the neighbouring vehicles through BSMs. 
2.1 Categorization of Unicast, Groupcast and Broadcast Traffic
The application layer, or higher layers in general determine the categorization of unicast, groupcast and broadcast traffic and pass down the categorization to lower layers. In addition, information about the target UE(s) is also indicated by higher layers so that L1/2 can construct appropriate messages and message types and follow corresponding transmission policies in accordance with the NR-V2X design. 
We expect the following to be indicated by higher layers for each type of application:
· Unicast, Groupcast or Broadcast traffic
· Information about the traffic including variations in size, transmission profiles etc. 
· Performance requirements including priority, reliability and latency
· Target UE ID(s) or Group ID(s) if defined for groupcast and unicast transmissions
More information like the range of communication may also be indicated depending on SA2 specification. 
Once the traffic category has been determined, the RRC layer initiates connection establishment procedures as needed (especially for any unicast traffic). In the physical layer, we can assume that connection setup has been completed for unicast traffic, specific UEs have been identified for groupcast traffic (and possibly a GroupID defined). In RAN1, we need to only concern ourselves with defining mechanisms to transmit the different types of traffic and designing ways to meet the defined requirements. 
Proposal 1: Upper layers (application layer) determine whether traffic is unicast, groupcast or broadcast and to identify specific UE that are targeted as receivers. 
3. Physical Layer Considerations
In order to evaluate solutions or design for each traffic type, we need to define appropriate simulation assumptions that reflect the use-cases corresponding to each traffic type. In addition, appropriate mechanisms to support performance requirements need to be defined for each type
3.1 Groupcast Traffic
A variety of different advanced applications are supported by groupcast traffic. This is because a subset of UEs may be capable of a specific advanced application and therefore targeted communication to those UEs is necessary. In general, some of the more important applications are object sharing or sensor sharing, sharing of path planning information and platooning. For both these applications, the amount of traffic required to be transmitted correspond to medium intensity traffic and therefore can be applied in the sub6GHz band. 
Proposal 2: Medium intensity traffic as defined in the evaluation methodology TR 37.885 is used for all groupcast communication for simulation purposes.
Many of the advanced applications that require groupcast in NR-V2X require tighter latency as well as higher reliability. Therefore, we need to introduce mechanisms that ensure better performance especially when PC5 is considered. Introducing feedback based HARQ in such transmissions has been known to improve performance due to the additional redundancy, improved channel diversity and coding gain (due to IR). As a result, we propose that groupcast transmissions require HARQ feedback. 
Proposal 3: Introduce feedback based HARQ for groupcast transmissions
As part of NR-V2X there exist applications that require high QoS. Management of QoS requirements and the introduction of mechanisms that guarantee high QoS is part of the SI [1]. In most of such high QoS applications the transmissions are typically groupcast. For example, in case of imminent collision, or when a vehicle approaches an intersection, there’s a need to share sensor data reliably with high QoS requirements to ensure safety.  These applications however require that the UE transmit to a group of vehicles either determined by distance or by specific application types. There are scant use-cases that require high QoS for unicast transmissions. Therefore, for sake of simplicity, we propose that the SI focus on group cast traffic for high QoS applications.
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3.2 Unicast Traffic
One of the primary applications of unicast traffic is the sharing of raw sensor data including video. This typically dictates that the amount of traffic is quite large necessitating the use of a large amount of BW. On the other hand, unicast traffic may also be used to resolve blocked perspectives for some UEs through targeted sensor sharing. This involves sharing of a limited amount of sensor data to a particular UE which can be transmitted in sub-6GHz/FR1 bands. However, in order to simplify simulation profiles, it’s considered that medium intensity is used for unicast traffic. 
Proposal 5: Medium intensity traffic as defined in the evaluation methodology TR 37.885 is used for unicast communication for simulation purposes. 
Similar to groupcast communications, applications that require unicast traffic require a higher level of reliability. Therefore, feedback-based HARQ needs to be introduced for unicast communications as well. 
Proposal 6: Introduce feedback based HARQ for unicast transmissions
Since unicast transmission typically involves communication between only two links, there is an opportunity to improve spectral efficiency of the transmissions. Some forms of link adaption could be introduced for spatial multiplexing and/or enhanced transmit diversity to improve performance. Channel state information in the form of PMI/RI/CQI can be used to assist with link adaptation and can be effective due to the inherent reciprocal nature of the traffic. Therefore, we propose that feedback containing channel state information is introduced for unicast traffic
Proposal 7: Unicast traffic contains channel state feedback for link adaptation purposes
4. Simulation Assumptions 
In TR 37.885, a set of simulation assumptions were agreed to study potential solutions for different types of traffic and applications. Based on the above discussion, it is evident that higher layers can determine the categorization of traffic into unicast, groupcast and broadcast as well as handle any connection setup needed. 
In RAN1, the performance of the different traffic types can be studied by adopting a generic association model similar to the one proposed in TR 37.885. A further set of streamlined simulation profiles are proposed in an accompanying contribution in [3].

5. Conclusion
In this contribution, aspects related to the categorization of unicast, groupcast and broadcast traffic were discussed. The following proposals are made: 
Observation 1: UE can obtain more information about the location and identity of the neighbouring vehicles through BSMs. 
Proposal 1: Upper layers (application layer) determine whether traffic is unicast, groupcast or broadcast and to identify specific UE that are targeted as receivers. 
Proposal 2: Medium intensity traffic as defined in the evaluation methodology TR 37.885 is used for all groupcast communication for simulation purposes.
Proposal 3: Introduce feedback based HARQ for groupcast transmissions
Proposal 4: Group cast is prioritised for simulation of scenarios pertaining to high QoS traffic.
Proposal 5: Medium intensity traffic as defined in the evaluation methodology TR 37.885 is used for unicast communication for simulation purposes. 
Proposal 6: Introduce feedback based HARQ for unicast transmissions
Proposal 7: Unicast traffic contains channel state feedback for link adaptation purposes
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