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Introduction
Followings were agreed in last meeting, 
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 contribution is update of R1-1808648 and shows our views on resource allocation mechanism for NR sidelink accordingly.
Discussion
Among all mentioned modes in last meeting, mode 1 and mode 2-a), which are like mode 3 and mode 4 adopted in LTE V2X, are more prioritized in our view.  NGMN shows mode 3 (equivalent to mode 1 in NR context) outperforms mode 4 (equivalent to mode 2-a) in NR context) based on their evaluations in [1] thanks to good interference mitigation by eNB scheduling. The mode 2-a) (like Mode 4 defined in LTE V2X) has the merit of the operation regardless of the network deployment/coverage and inter-PLMN operation. In the market, mode 2-a) like application could also be deployed earlier in ITS band like the situation of mode 4 in LTE V2X. Between mode 1 and mode 2-a), mode 2-a) is more important in our view. mode 1 is argued by the issue on inter-PLMN communication so it may not support all the scenarios for V2X communication. For example, one vehicle registered with one PLMN may not receive or transmit messages to another vehicle registered with another PLMN although from use case point of view, mode 1 can be used for some specific cases like platooning or grouped extended sensors, which is based on uncast and/or groupcast transmission, where communicated vehicles belong to the same PLMN. If inter-PLMN communication is intended to be supported in mode 1, security/authentication aspect should be specifically addressed in RAN2/SA2/SA3. 
For sub-mode 2-b), it is unsure if it could be an independent mode. In the end it may be just a function (for example HARQ feedback, CSI feedback) to facilitate other modes. The details are not so clear yet.  
For sub-mode 2-c), which is like type 1 based resource allocation in NR URLLC, it has merit on latency/reliability but it will consume the resources largely. Especially in ITS band like 5.9GHz whose resources are quite limited, it seems quite difficult to deploy such functionality for lots of vehicles. In addition, ITS band may be used by other technologies like DSRC or ITS-G5 so the interference avoidance can not be really avoided so that reliability would have some problem. In licensed band, such use case is more possible but the application may not support all use cases.
In last meeting, some operators proposed mode 2-d) which could be operated in licensed carrier. The intention of this mode is to realize frequency reuse and interference coordination so that reliability/resource utilization is improved. However, our view is this mode can be designed more smoothly when mode 2-a and other study items like IAB are well studied as this sub-mode is kind of the combination of multiple study items plus the signalling design related to how to select the head UE, manage members and so on. Considering all these factors, we propose 
Proposal 1: Mode 2-a design should be prioritized resource mode compared with others (mode 1, mode 2-b, mode 2-c, mode 2-d) considering factors like mode 2-a being the basis of the other modes, inter-PLMN communication, signaling design complexity and resource utilization. 

For Mode 2-a, which is like mode 4 based sidelink operation in LTE, sensing plus SPS operation was already proved to work well by many evaluations so such kind of resource allocation mechanism should be reused for NR sidelink. Random selection is also supported for dynamic scheduling in LTE sidelink. But the main target on LTE sidelink V2X is to support BSM like SPS traffics while in NR the traffics are more complicated and mixed, like periodic, aperiodic, unicast, groupcast and broadcast [2]. In addition, shortened TTI, beam sweeping and so on would also impact the resource allocation design as what is discussed in our accompanying contribution [3]. In a more complicated scenario, NR vehicle is simultaneously operated with multiple traffics, for example groupcast for platooning while broadcast for BSM message transmission. Based on these discussions, we propose 
Proposal 2: Sensing plus SPS adopted in LTE V2X should be supported for NR sidelink. Further enhancement on resource allocation mechanism should be discussed considering following factors, 
· Periodic and aperiodic traffic
· Unicast, groupcast and broadcast
· TTI duration 
· [bookmark: _GoBack]Beam sweeping (if supported)
Conclusion
In this contribution resource allocation mechanism for NR sidelink is discussed. Based on the discussions, followings are proposed, 
Proposal 1: Mode 2-a design should be prioritized resource mode compared with others (mode 1, mode 2-b, mode 2-c, mode 2-d) considering factors like mode 2-a being the basis of the other modes, inter-PLMN communication, signaling design complexity and resource utilization. 
Proposal 2: Sensing plus SPS adopted in LTE V2X should be supported for NR sidelink. Further enhancement on resource allocation mechanism should be discussed for mode 4 like operation considering following factors, 
· Periodic and aperiodic traffic
· Unicast, groupcast and broadcast
· TTI duration 
· Beam sweeping (if has)
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