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Introduction
Following objectives are mentioned in approved SI [1] on NR V2X,
Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
This contribution shows our views on resource allocation mechanism for NR sidelink accordingly.
Discussion
In LTE both mode 3 (eNB scheduling based transmission mode) and mode 4 (UE autonomous transmission mode) are supported for sidelink operation. NGMN shows mode 3 outperforms mode 4 based on their evaluations in [2] thanks to good interference mitigation by eNB scheduling. Mode 4 has the merit of the operation regardless of the network deployment/coverage and inter-PLMN operation. In NR V2X evaluation methodology study item phase, some operators like AT&T mentioned the possibility to support mode 3 like sidelink operation in licensed carrier. On the other hand, mode 3 like operation 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. From use case point of view, mode 3 like operation can be used for some specific cases like platooning or extended sensors, which is based on uncast and/or groupcast transmission, where communicated vehicles belong to the same PLMN. Considering all these factors, we propose 
Proposal 1: Both mode 3 and mode 4 like resource allocation modes are supported for NR sidelink but mode 4 like resource allocation mode is more prioritized for standardization considering its universality. 

For 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 for example in exceptional resource pool 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 [3]. In addition, shortened TTI, beam sweeping and so on would also impact the resource allocation design as what is discussed in our accompanying contribution [4]. 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 for mode 4 like operation considering following factors, 
· Periodic and aperiodic traffic
· Unicast, groupcast and broadcast
· TTI duration 
· Beam sweeping (if supported)

Half duplex issue is one of demerits in LTE V2X due to RF constraint. In NR sidelink, the similar problem is expected to exist as well for sidelink operated within the same carrier or in adjacent carriers. In a scenario where LTE carrier is used to receive/transmit basic safety messages while NR carrier is used to transmit/receive messages supporting advanced use cases, if LTE and NR sidelink carriers are in the same band or adjacent bands, it may have issues on which transmission/reception is more prioritized due to half duplex constraint. It has some options like 
1) LTE V2X carrier is always prioritized than NR V2X carrier
2) The prioritization is based on PPPP
For some regions that BSM like safety messages may only be transmitted in LTE carrier, option 1) seems no problem as its priority is higher. But in some other regions or in the future higher priority messages may be transmitted in NR V2X carrier. In this case, option 2 is more reasonable. Therefore, option 2) seems more general solution. 
In LTE the collision of reception and transmission are basically in subframe level. For NR sidelnk, very shortened TTI may be supported to satisfy latency requirement. In this sense, the collision issue would be more complicated. One example is the whole resource of LTE channels in subframe#1 will be wasted if the LTE channel of lower priority collides with very shortened TTI (e.g., 2 symbols) of higher priority in NR carrier based on option 2), as shown in Figure 1. To avoid such issue, puncturing on collided symbols of LTE channel would be one approach so that non-collided symbols can still be received or transmitted. It also means the half duplex constraint can be operated with finer granularity in time domain, for example in symbol level instead of subframe level. In addition, frequency transition between LTE carrier and NR carrier would have some impact on operated symbols. Based on these discussions, we propose 
Proposal 3: Half duplex issue needs to be considered for NR sidelink. FFS how to handle the prioritization and further enhancement.   
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Figure 1 Half duplex constraint in NR 
Conclusion
In this contribution resource allocation mechanism for NR sidelink is discussed. Based on the discussions, followings are proposed, 
Proposal 1: Both mode 3 and mode 4 like resource allocation modes are supported for NR sidelink but mode 4 like resource allocation mode is more prioritized for standardization considering its universality. 
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)
Proposal 3: Half duplex issue needs to be considered for NR sidelink. FFS how to handle the prioritization and further enhancement.   
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