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During discussion of the NR V2X SI, RAN1 have made following agreements about resource allocation mechanism:
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
This document proposes some resource allocation and scheduling principle on this topic from RAN2 point of view.
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Scenarios
In LTE V2X discussions, three scenarios are discussed:
1) In coverage scenarios: Both UE are in the coverage of gNB, and can communicate with gNB via uu interface.
2) Partial coverage scenarios: One of UE is in the coverage of gNB, however, the other UE is not in the coverage of gNB, can’t communicate with gNB via uu interface directly. The out-of-coverage UE can communicate with in-coverage UE via PC5 (sidelink). 
3) Out-of-coverage scenarios: Both UE are not in the coverage of gNB, they can only communicate via PC5 (sidelink).


[bookmark: _Ref525033836]Figure 1: V2X scenarios
Proposal 1: Three scenarios discussed in LTE V2X (in coverage, partial coverage, out of coverage) can be a baseline, whether other scenarios should be considered in NR V2X can be further discussed.
Scheduling mechanisms
Based on the agreements made in RAN1 #94 meeting, at least two sidelink resource allocation modes should be supported. From RAN2 point of view, at least two kinds of scheduling mechanisms should be supported, 1) dynamic scheduling and 2) semi-persistent scheduling for mode 1. And for mode 2, autonomous scheduling must be supported. The brief description of each scheduling mechanism is listed below:
1) Dynamically Scheduling: in this mechanism, one data transmission is configured by one control information, receiver doesn’t know when, where and how the data transmission occurs before correctly receives the control information. The control information can comes from the same or different carriers.
2) Semi-Persistent Scheduling (E.g., NR configured grant): In this mechanism, all data transmission are configured/pre-configured by one control information, receiver can know when, where and how the data transmission occurs in advance. Also, the control information can comes from the same or different carriers.
3) Autonomous Scheduling (E.g., autonomous UL): In this mechanism, data transmission is determined by transmitter itself based on some kinds of rules (random selection, listen before talk, sensing based, etc).
In order to support two sidelink resource allocation modes defined in RAN1 NR V2X SI, at least three kinds of scheduling mechanisms should be supported for NR V2X from RAN2 point of view.
Proposal 2: For mode 1, at least two kinds of scheduling mechanisms (dynamically, semi-persistent) should be studied.
Proposal 3: For mode 2, at least autonomous scheduling should be studied.
Resource allocation mechanisms
There are several ways to achieve collision avoidance from resource allocation point of view. We briefly categorized them into four:
1) Deterministic resource allocation: In this category, transmission occurs at the determined resource block, collision won’t happen. However, a central controller is needed. All information is controlled by other entity via dynamically or semi-persistent scheduling.
2) Random resource allocation without sensing: In this category, transmission occurs at the resource block selected by the transmitter itself, collision might happen. No central controller is needed. UE can save power due to no sensing. However, UE will have the chance to collide with ongoing transmission. 
3) Sensing based resource allocation: In this category, transmission occurs at the resource block selected by the transmitter itself based on some measurements, collision might happen. No central controller is needed.
4) Resource partition: In this category, a partition of the resource pool is defined; for example, a gNB can broadcasts the partition information initially, which can then be used by UEs out of coverage (it could be forwarded by in-coverage UEs in the partial-coverage case). The transmission occurs at the resource block selected by the transmitter itself within partitioned resource pool(s), collision might still happen but only limited within the partitioned resource pool(s).
	
	Centralized scheduling
	Collision
	Can combine with other mechanisms.

	Deterministic
	Yes
	No
	No

	Random resource allocation without sensing
	No
	Possible
	Yes

	Sensing based resource allocation
	No
	Possible, but can reduce the chance to collide with ongoing transmission.
	Yes

	Resource partition
	Not needed, but can be beneficial.
	Possible, but the collision only happen within the resource partition group.
	Yes


For mode 1, deterministic resource allocation should be adopted, since gNB is involved and gNB can grant resource block to UE for transmission.
Proposal 4: Adopt the deterministic resource allocation in NR-V2X transmission.
For autonomous scheduling, random resource allocation without sensing can be a baseline. Other enhancements such as including resource partition first, listen before talk or the sensing based mechanisms are not precluded.
Proposal 5: Random resource allocation can be a baseline, additional enhancement such as resource partition first, listen before talk or the sensing based mechanisms will be studied.
Conclusion
This document provides the following proposals:
Proposal 1: Three scenarios discussed in LTE V2X (in coverage, partial coverage, out of coverage) can be a baseline, whether other scenarios should be considered in NR V2X can be further discussed.
Proposal 2: For mode 1, at least two kinds of scheduling mechanisms (dynamically, semi-persistent) should be studied.
Proposal 3: For mode 2, at least autonomous scheduling should be studied.
[bookmark: _GoBack]Proposal 4: Adopt the deterministic resource allocation in NR-V2X transmission.
Proposal 5: Random resource allocation can be a baseline, additional enhancement such as resource partition first, listen before talk or the sensing based mechanisms will be studied.
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