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1 Introduction
LTE uu interface has been applied to support certain NR V2X services in addition to LTE PC5 interfacce. Similarly, NR V2X services can also be supported by both NR uu interface and sidelink interface to form an hybrid network for supporting the V2X services in the various coverage scenarios such as in-coverage, out-of-coerage and partial coverage. 
In this paper, we will discuss the scope of NR uu interface and relations to the other ongoing WIs related to the short latency and high reliablity services.

2 Discussions
2.1. NR uu Interface for V2X unicast communication
In Rel15, NR URLLC feature can already support the short latency and high reliability service to some extent with the shorter processing time, the non-slot operation, and the grant-free transmission. furthermore, there has been the ongoing SI for further enhancment of URLLC (eURLLC) to fully support URLLC service which has the similar requirement as NR V2X such as 99.999% error rate and 1ms latency, as shown in Figure 1. Such enhancement can also be leveaged to support NR V2X services. Therefore, the NR uu interface enhancment for V2X unicast communication may not be urgent for study and can be deprioritized until the completeness of eURLLC in Rel16. This also avoids any overlapping work and collision between exsiting two SIs. Later, we can leverage the eURLLC enhancment in Rel16 to build the V2X uu interfacce with less spec impact and keep them consistancy for the product implementation with more common modules. 
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Figure 1. 3GPP scheddules for eURLLC and NR V2X SIs in Rel16
Proposal 1: Study for NR V2X unicast communications via NR uu interface can be deprioritized or leveraged the study in Rel16 eURLLC SI.

2.2. NR uu Interface for V2X broadcast/multicast communication
For NR uu interface to support V2X broadcast/multicast communication, the features similar to LTE V2X uu interface can be considered for support such as SC-PTM and MBSFN type of radio-efficient transmissions. However, such features support will also need the network architecture support on MBMS function (shown in Figure 2) in NR core network, which may not be the only RAN1 scope for NR V2X services but also up to the other working groups for the other services. In the other words, NR V2X service support is just one use case for broadcast/multicast transmissions in NR uu interface. To make the feature as the tool set rather than a service specific feature, it’s better to study the broadcast/multicast transmission in generic way taking into account NR V2X services as one of the use cases. Actually, the broadcast/multicast transmission can also be used for the other cases such as software updates remotely. In that sense, it may be desirable to study the broadcast/multicast support in NR uu interface under a separate SI/WI in a systematic approach.
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Figure 2. Illustration of LTE V2X support via LTE uu broadcast/multicast transmissions

Proposal 2:  NR uu interface to support NR V2X  broadcast/multicast communications can be studied in a separated SI/WI for a generic mechanism to support broadcast/multicast services rather than restriction to NR V2X. 

2.3. NR uu Interface for facilitating V2X sidelink communication
As a hybrid network operation, NR uu interface can also be used to facilitate V2X sidelink communication via the centralized time/resource allocation between V2X sidelink to avoid the mutual interference.  Referring to LTE, there are several aspects to be considered for study according to the supported sidelink resource allocation mode, i.e., gNB scheduled resource allocation and UE autonomous resource allocation.

gNB scheduled resource allocation

In LTE, DCI format 5A is used for gNB to schedule the sidelink resources for the UEs with indication of the time/frequency resources for the initial transmission and retransmission in the sidelink. In additional, activation/release of multiple SPS configurations are also supported to support the multiple SPSs for the latency and control overhead reduction.

In NR V2X, the aspects listed above can be considered, such as a new DCI format for NR V2X sidlelink resource allocation. In addition, depending on the NR V2X sidelink resource allocation mechanisms, the additional signalling/mechanism can be supported to achieve the NR V2X requirements.

 UE autonomous resource allocation

In some cases such as the out-of-coverage scenario without possibility to get gNB scheduling, the autonomous resource allocation for sidelink communications by UE is supported. In this case, the resource pool will be configured by gNB in the broadcast messages. UE can select the resources autonomously within this pre-defined resource pool for NR V2X sidelink communications. 

In NR V2X, the broadcast message can be used to carry such resource pool information to support the UE autonomous resource allocation.

Therefore, NR uu interface enhancement for facilitating NR V2X sidelink communications should be prioritized for study and support.
Proposal 3: NR uu interface enhancement for facilitating NR V2X sidelink communications is prioritized for study and support.
3. Conclusions
In summary, based on the above discussion we have the following observations and proposals for NR uu interface to support NR V2X communications:
Proposal 1: Study for NR V2X unicast communications via NR uu interface can be deprioritized or leveraged the study in Rel16 eURLLC SI.
Proposal 2:  NR uu interface to support NR V2X  broadcast/multicast communications can be studied in a separated SI/WI for a generic mechanism to support broadcast/multicast services rather than restriction to NR V2X. 

Proposal 3: NR uu interface enhancement for facilitating NR V2X sidelink communications is prioritized for study and support.
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