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1. Introduction
The following objectives are agreed as part of Rel-17 NR SL Enhancement WID [1]. 
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on 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(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· 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.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
In this contribution, we would like to discuss Rel-17 resource allocation enhancement aspect. 
2. Discussion
Inter-UE coordination
Inter-UE coordination in Rel-17 NR SL mode 2 is to share resource allocation information among the UEs communicating with each other. In Rel-16 NR SL mode 2, only transmission UE performs resource allocation by full/partial sensing and resource selection procedure. On the other hand, in Rel-17 NR SL mode 2, other UE(s) may provide RSAI (Resource Selection Assistance Information) to the transmission UE by inter-UE coordination procedure. Multiple various options and scenarios are discussed as part of inter-UE coordination context in RAN1. For instance, REQ-RES based inter-UE coordination, standalone inter-UE coordination w/o REQ, e.g. RSAI from RSU, etc. We understand it is more like RAN1 discussion, however some option looks like the one where the UE scheduling another UE(s), which may bring the significant RAN2 specification impacts. For example, RAN2 discussion on how to (re)select a scheduling UE, how to maintain connections with scheduled UEs, how a scheduling UE to know each scheduled UE’s channel status and buffer status, etc. We think this kind of option cannot be determined by RAN1 alone since it has lots of RAN2 impacts. From our view, we would like to deprioritize the kind of option where the UE scheduling another UE(s) in Rel-17 NR SL. 
[Proposal 1]: RAN2 is asked to deprioritize inter-UE coordination option where the UE scheduling another UE(s) in Rel-17.

RSAI details, i.e. how to interpret a set of resources, were discussed and to be discussed in RAN1. We understand the format of “a set of resources” in RSAI is RAN1 decision, however we think RAN2 needs to discuss some other parts of inter-UE coordination procedure. For instance, issues such as how to synchronize the transmission resource pools between UE#A and UE#B taking the various scenarios into account (UE#A and UE#B are in the same serving cell, UE#A and UE#B are in the different serving cell, and UE#A is in IC and UE#B is in OOC) or how to validate the received RSAIs especially when multiple ones are received need to be discussed in RAN2. 
[Proposal 2]: RAN2 is asked to discuss resource pool coordination and validation of the received RSAIs. 

Random and partial-sensing based resource selection
Rel-16 NR SL was designed based on the assumption of “always-on” when the UE operates SL, e.g. the UE installed in the vehicle with the sufficient power capacity, so full sensing based resource selection was the main resource allocation option in Rel-16 NR SL. Note random resource selection was also allowed but it was just for the exceptional case when the channel sensing result was not available due to, e.g. reconfiguration, mobility, radio link failure, etc. Also note it was only allowed for the exceptional TX resource pool. In general, random resource selection significantly reduces power consumption by skipping sensing procedure, but cannot avoid collision by selecting resource randomly, thus introduces a degradation of PRR performance. In addition, since random resource selection can be done in parallel with the full sensing based resource selection within the same TX resource pool in Rel-17 NR SL, it may also badly impact the performance of full sensing based resource selection. Thus enhancement of random resource selection should be also considered in Rel-17 NR SL to improve PRR performance of random selection and reduce its impact on SL UEs using full/partial sensing based resource selection. One possible option may be to extend inter-UE coordination based TX resource pool selection among multiple TX resource pools configured with random resource selection or random resource selection in the selected pool.  
[Proposal 3]: RAN2 is asked to consider enhancement of random resource selection to reduce collision probability by using inter-UE coordination option. 

In addition to full sensing based resource selection and random resource selection, partial sensing based resource selection will be introduced in Rel-17 NR SL. Looking back to LTE V2X, the principle of partial sensing is that the UE determines a set of subframes which consists of at least Y subframes in resource selection window as a candidate resource set and for each subframe within the candidate resource set and senses on a subset of the previous subframes. Then the UE performs RSRP-based resource exclusion and RSSI-based ranking within the candidate resource set according to the sensing result. Rel-17 NR SL can reuse LTE partial sensing mechanism in general. The feasibility of full or partial sensing procedure of LTE V2X was based on a precondition that the most traffic in LTE V2X were periodical, and the impact of event-triggered traffic was evaluated as acceptable. UE could predict when the packet arrives from higher layer to be transmitted, and after receiving one transmission from another V2X UE, UE could also predict its following transmissions in subsequent periods. Therefore, a simple back tracking solution with periodicity configured by higher layer was good enough to protect the PRR performance in Mode 2. However, it seems NR SL considers aperiodic transmission importantly so sensing mechanism should work well in both periodic and aperiodic traffic patterns. Thus, we may need to enhance LTE partial sensing for aperiodic traffic pattern.
[Proposal 4]: RAN2 is asked to consider LTE V2X partial sensing as the baseline of NR SL partial sensing, but FFS on the need of further enhancement for aperiodic traffic pattern. 

In LTE V2X, a TX resource pool is configured with the allowed sensing mechanism(s) and how to select the sensing mechanism out of multiple allowed ones is specified in L2/3 specification. In NR SL, we think it is natural to apply the similar principle in the selection of sensing mechanism with NR SL specific differences, e.g. the TX resource pool selection is done at MAC and the number of candidate sensing mechanism(s) would be more than LTE V2X (full sensing, partial sensing for periodic traffic pattern, partial sensing for aperiodic traffic pattern, and random selection). 
[Proposal 5]: RAN2 is asked to discuss how to associate a TX resource pool with the allowed sensing mechanism(s) and how MAC to select the sensing mechanism out of multiple allowed ones.  
3. Conclusion
In this contribution, we have seen inter-UE coordination and random/partial-sensing based resource selection aspects and made the following proposals.
[Proposal 1]: RAN2 is asked to deprioritize inter-UE coordination option where the UE scheduling another UE(s) in Rel-17.
[Proposal 2]: RAN2 is asked to discuss resource pool coordination and validation of the received RSAIs. 
[Proposal 3]: RAN2 is asked to consider enhancement of random resource selection to reduce collision probability by using inter-UE coordination option. 
[Proposal 4]: RAN2 is asked to consider LTE V2X partial sensing as the baseline of NR SL partial sensing, but FFS on the need of further enhancement for aperiodic traffic pattern. 
[Proposal 5]: RAN2 is asked to discuss how to associate a TX resource pool with the allowed sensing mechanism(s) and how MAC to select the sensing mechanism out of multiple allowed ones.  
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