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[bookmark: _GoBack]1. Introduction
The following agreements were made on sidelink resource allocation for NR V2X in the RAN1 #94 meeting [1]:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
0. Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
0. 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:
0. eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
0. 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
0. UE autonomously selects sidelink resource for transmission
0. UE assists sidelink resource selection for other UE(s)
0. UE is configured with NR configured grant (type-1 like) for sidelink transmission
0. UE schedules sidelink transmissions of other UEs
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication
Based on these agreements, we discuss design considerations for sidelink resource allocations for NR V2X. 

2. Discussion
To support the advanced v2X services, data communications on sidelink are no longer limited to small packet, low duty cycle, and periodic transmissions, such as Basic Safety Message (BSM) Cooperative Awareness Messages (CAM) mainly supported by LTE Release 14. To support both small data (e.g., basic safety message) and big data (e.g. cooperative maneuvers and cooperative perception), and both periodic (e.g., cooperative awareness message) or aperiodic (e.g., event triggered such as emergency trajectory and cooperative maneuvers), sidelink resource allocation need to be scalable in size and flexible in allocation.
LTE sensing based semi-persistent scheme was designed for small, low duty cycle, and periodic traffic, which cannot support both periodic and event trigger traffic, especially with different data sizes.
Furthermore, the sensing window based sensing takes long time to sense the available resource pool candidates, but many advanced driving services requires much shorter latency, e.g. 3ms.
Observation: to support different data traffic types, an enhanced sensing scheme is needed.
Proposal 1: RAN1 should study new sensing methods with LTE’s sensing scheme as the starting point.

With different automation level of vehicles on a road, multiple V2X applications with difference QoS requirements may co-exist in a proximity, such as an intersection. A vehicle UE may also participate in more than one V2X applications or V2X groups in a proximity. In addition, a vehicle UE may need to support different data communications, such as broadcast, multicast, and unicast from different V2X applications or V2X groups in proximity. To support all these, a more unified design for sidelink resource allocation may be beneficial, especially for better spectrum utilization.
Observation: more unified design for sidelink resource allocation may be beneficial.
To support a flexible and unified sidelink resource allocation design, shared resource pools may be the starting point.
Proposal 2: RAN1 should study a unified design for resource pools which may be shared with different V2X communications.

V2X communications in proximity may be very dynamic, with vehicles joining the lane, leaving the lane, and bypassing each other in opposite direction at high mobility. The topology of communication networks in proximity may change very frequently, and the data exchanges must be fast and reliable. All these, make it very challenging to utilize the spectrum efficiently with onetime configured resource allocations on sidelink, especially over shared resource pools.
To utilize the resource pools more efficiently, to meet the more stringent resource requirement for low latency and high reliability vehicle UEs, the resource pools may be configured and dynamically managed in proximity. For example, an RSU as a coordinator among group leads and UEs in proximity, may sense the resource pools’ usages from all UEs in proximity, which may be used for shared resource pools’ configurations and resource reservations in proximity. Another example is the lead of a platoon, which is always aware of all the platoon members in the line and may configure the shared resource pools and dynamically allocate the resources within the group for more efficient and reliable communications within the platoon.
Proposal 3: RAN1 should study different scenarios for UE assisted or managed resource allocations in proximity.

For high autonomous vehicles in the Advance Driving case, low latency and high reliability are essential for safety. For example, an autonomous vehicle UE detects falling object on the road and needs to send the emergency trajectory and cooperative maneuvers to nearby RSU and other UEs with performance requirements as 2000 bytes payload, 30 Megabits per second (Mbps) data rate, 3ms maximum end-to-end latency and 99.999% reliability. To support such high reliability with very low latency, data transmissions with repetitions may be helpful.
Proposal 4: RAN1 should study the performance gain and resource cost with repetition and other schemes for very high reliability and low latency data traffic.

3. Conclusion
In this contribution, we discussed the sidelink resource allocation design considerations, especially for mode 2, and we propose the follows.
Proposal 1: RAN1 should study new sensing methods with LTE’s sensing scheme as the starting point.
Proposal 2: RAN1 should study a unified design for resource pools which may be shared with different V2X communications.
Proposal 3: RAN1 should study different scenarios for UE assisted or managed resource allocations in proximity.
Proposal 4: RAN1 should study the performance gain and resource cost with repetition and other schemes for very high reliability and low latency data traffic.
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