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Introduction
NR-V2X SI was approved in the RAN#80 meeting [1], in the last RAN1 meeting, resource allocation mechanism was discussed with following agreement [2]:

Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication

In this contributions, we will discuss the issues that need to be considered for resource allocation mechanism in NR-V2X.

Discussion
In Rel-14, two resource allocation modes are specified in LTE V2X, i.e. mode 3 (eNB scheduling based resource allocation) and mode 4 (autonomous resource selection). Mode 3 and mode 4 are tailored for support of periodic traffic, e.g. in mode 3, up to 8 SPS configurations can be supported, and in mode 4, most UEs in a resource pool reserve resources periodically, a UE can select resource based on sensing results in the past. In new radio (NR) V2X communications, aperiodic traffic needs to be supported, e.g. extended sensors, packet arrival time and packet size are related to the number and properties of the sensed objects. Resource allocation mechanism in Rel-14 V2X does not fit to the scenario where aperiodic traffic is dominant, new resource selection solutions are needed in NR V2X to support aperiodic traffic effectively.
Mode 1
Thanks to the coordination of base station, mode 1 resource allocation is able to minimize resource collision and interference among UEs. However, mode 1 highly relies on the higher layer and physical layer signaling indication. In NR V2X, due to the existence of heavy aperiodic traffic, SPS mechanism cannot be used, the signaling overhead for support of mode 1 may increase dramatically. On the other hand, latency requirement of NR V2X can be less than 10ms, the latency of signaling procedure should be further reduced as well. Especially in unicast/groupcast, where base station scheduling may need to take HARQ-ACK information and CSI information on sidelink into account, HARQ and CSI feedback process may introduce additional latency. Hence, RAN1 needs to optimize the physical layer signaling procedure to reduce the signaling overhead and latency for support of mode 1. 
Proposal 1: 
· RAN1 should optimize the physical layer signalling procedure to reduce signalling overhead and latency for support of mode 1;
UE autonomous resource selection
NR V2X is supposed to complement LTE V2X and targeted to support the traffics that LTE V2X cannot support. These traffics may include both periodic and aperiodic. Furthermore, depending on some regional policy, NR V2X and LTE V2X may not be deployed simultaneously, which implies that NR V2X may also need to support the traffic that originally supposed to be supported by LTE V2X. As to these periodic traffic, sensing based resource selection with necessary enhancement can be considered in NR V2X. As sensing based resource selection requires that most UEs in a resource pool transmit semi-persistently, separate resource pools should be configured for periodic traffic and aperiodic traffic.

In case of aperiodic traffic is dominant, CSMA/CA based resource selection can be a candidate solution. However, the performance of CSMA/CA in congestion scenario is not reliable, e.g. more time is needed for CCA, hence further evaluation is necessary to testify if CSMA/CA can guarantee the reliability and latency requirement of NR V2X. 

Alternatively, in the aperiodic traffic scenario, one UE can announce its resource reservation once it selected a resource. The UE can announce the reservation via a control channel or reservation signal preceding the selected resource. This mechanism relies on the successful decoding of the control channel or reservation signal, therefore some means are needed to avoid resource collision and half duplex constraint on the resources for the control channel or reservation signal. As UE always has periodic traffic, in case of separate resource selection process is used for periodic and aperiodic traffic, it is also possible to broadcast some information in periodic transmissions to assist resource selection for aperiodic traffic.
Proposal 2: 
· Considering sensing based resource selection in LTE-V2X to support periodic traffic in NR V2X; 
· Considering CSMA/CA or reservation signalling schemes for support of aperiodic traffic in NR V2X; 
UE Scheduling 
In normal V2X communication scenarios, vehicles move independently and the topology of vehicles is not stable, in this case support of UE based scheduling may not be feasible. However, in platooning communication this scheme can be considered. Platooning is a group of closely linked vehicles with similar speed and trajectory [3], during a platooning is operational, the lead vehicle can coordinate the transmission and reception behavior of the members. Especially for the intra platooning communication, since the information exchanged during intra group communication is exclusive to group members, a dedicated set of resources can be reserved for a platoon, and up to the platoon leader to schedule group members within the resource set.
Proposal 3: 
· Consider UE scheduling based resource allocation at least for platooning;

Conclusion
In this contributions, we discussed the issues that need to be considered for resource allocation in NR-V2X, we have following proposals:
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Proposal 1: 
· RAN1 should optimize the physical layer signalling procedure to reduce signalling overhead and latency for support of mode 1;
Proposal 2: 
· Considering sensing based resource selection in LTE-V2X to support periodic traffic in NR V2X; 
· Considering CSMA/CA or reservation signalling schemes for support of aperiodic traffic in NR V2X; 
Proposal 3: 
· Consider UE scheduling based resource allocation at least for platooning;
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