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At RAN#86, a WI on sidelink enhancements was agreed for Rel-17[1] and modified in [3]. In this WI, there is an objective on resource allocation enhancements to reduce power consumption: 
2. Resource allocation enhancement:
[…]
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
In this contribution, we discuss how resource allocation techniques can be enhanced to improve overall system performance.
Discussion
PIR and PRR improvements
Rel-15 NR V2X provides significant benefits in terms of performance, compared with LTE-V. In particular, it is known that LTE-V can suffer of consecutive packet loss [4]. Note that the problem for LTE-V was known, but overall performance was sufficient for Basic Safety Messages (BSM). An example of consecutive collisions as happening for LTE-V is shown in Figure 2. The problem arises when two UEs with the same traffic periodicity or when a periodicity is a multiple of the other periodicity happen to select the same resources. The initial collision is then replicated until resource reselection.
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[bookmark: _Ref471307292]Figure 2. Example of recurring consecutive collisions. An '!' indicates a collision.

NR improves the performance and can alleviate consecutive packet loss by e.g., the use of HARQ. Note however that there can be still improvements: for instance, for periodic transmission as shown in Figure 2, the use of HARQ results in systematic retransmissions until resource reselection, thereby resulting in an inefficient use of the resources. At least two solutions can be used:
· Option 1: the receiving UE sends a message to indicate recurring collisions: in such a case, when receiving packets from the same sensing process (indicated by the same reservation field), the UE can send a message to the transmitting UE to notify it of consecutive collision. Note that if HARQ is used, the transmitting UE can figure it out by itself based on the NACK feedback. However, given that the consecutive NACKS may be due to other reasons than consecutive collisions (e.g., blockage), so additional feedback can be useful. In addition, if a UE transmits without requiring HARQ feedback, the notification of consecutive collision is needed. 
· Option 2: mitigating solutions: instead of always using the same resources, the UE alternates between two resources. Two consecutive TBs use different resources (the red resource for odd transmissions, the blue resource for even transmissions). This process is illustrated in Figure 4. This way, the probability of having at least half of the packets correctly received is greatly improved.
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[bookmark: _Ref471308507]Figure 4. Periodic transmission with alternating resources
Both options have their benefits: option 1 can provide better performance since when a UE is notified of consecutive collisions, its can immediately take corrective actions. Thus, this solution is appropriate for unicast or groupcast. Option 2, on the other hand, does not require any feedback, and in that sense, is more suitable for broadcast transmission. Thus, we propose the following:
Proposal 1: 
· RAN to address the consecutive collision problem for periodic traffic:
· The receiving UE can signal to the transmitting UE that consecutive collisions occur
· For periodic broadcast traffic, the transmitting UE uses two different resources for transmitting two consecutive TBs
UE coordination
UE coordination can be used for relaying and hierarchical structure as proposed in [5]. In particular, it can be very useful for public safety services where a central controller can allocate resources for other UEs. It can also be useful for pedestrian UEs, where a RSU can allocate resources for the pedestrian UEs as explained in our companion contribution [6]. We see significant benefits for UE coordination:
· Better system performance, since exchanging resources can enable low-level interference coordination, thus reducing collisions
· Reduced complexity UEs that do not need to perform sensing
· Reduced power consumption since one UE can do the resource allocation for other UEs, which then do not need to listen all the time
· Deployment of hierarchical systems, which are particularly useful for public safety.
Proposal 2: RAN1 to conclude that UE coordination provides improved system performance and covers new use cases for the sidelink, thus should be standardized
We now investigate the feasibility of UE coordination. Per the WID: A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission. Achieving this can be relatively easy. The set of resources determined at UE-A can be communicated by the SCI. In particular, SCI 1-A contains the following fields: priority, frequency resource assignment, time resource assignment, and resource reservation period. It seems that these fields could be used as the baseline to indicate the set of resources determined at UE A. Thus, UE coordination can be supported by using SCI 1-A as the baseline. Any other needed information can be transmitted in a newly defined second stage SCI.
Proposal 3: 
· for UE coordination, the set of resources are sent using SCI 1-A as the baseline
· The resource allocation fields are reused with minor modification
· Any other information needed can be sent in a second stage SCI 

Conclusion
Resource allocation techniques for sidelink transmission were discussed. We propose the following:
Proposal 1: 
· RAN to address the consecutive collision problem for periodic traffic:
· The receiving UE can signal to the transmitting UE that consecutive collisions occur
· For periodic broadcast traffic, the transmitting UE uses two different resources for transmitting two consecutive TBs
Proposal 2: RAN1 to conclude that UE coordination provides improved system performance and covers new use cases for the sidelink, thus should be standardized
Proposal 3: 
· for UE coordination, the set of resources are sent using SCI 1-A as the baseline
· The resource allocation fields are reused with minor modification
· Any other information needed can be sent in a second stage SCI 
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