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1. Introduction
Resource allocation enhancement is part of Rel-17 NR SL enhancement WI scopes. RAN1 has mainly discussed partial sensing based resource selection, random resource selection, and inter-UE coordination. In this contribution, we would like to raise some initial discussion based on RAN1 status. 
2. Discussion
RAN1 has discussed three new enhanced resource allocation mechanisms, i.e. partial sensing based resource selection, random resource selection and inter-UE coordination based resource selection. In our understanding, RAN1 has made more progress in partial sensing based resource selection and random resource selection while inter-UE coordination based resource selection seems still quite pre-mature. We think RAN2 still needs to wait for more RAN1 progress on inter-UE coordination based resource selection in order to see overall basic frame-works so RAN2 can start relevant RAN2 discussion. 
[Proposal 1]: RAN2 needs to wait for more RAN1 progress on inter-UE coordination before RAN2 can start relevant RAN2 discussion. 

RAN1 has introduced two types of partial sensing mechanisms. One is periodic based partial sensing and the another one is contiguous partial sensing. In our understanding, periodic based partial sensing is similar to LTE partial sensing although there would be small differences. Contiguous partial sensing is a kind of sensing with the shorter sensing window duration compared to the sensing mechanism in Rel-16. Also note contiguous partial sensing can be performed once resource selection is triggered at n, i.e. post-sensing mechanism. Details are still under the discussion in RAN1. However, RAN2 can have some initial discussion on the resource pool configuration, resource pool selection, and selection of partial sensing mechanism. 

Resource pool configuration 
In LTE V2X communication, a resource pool can be configured with the following options. 
· Resource pool is configured with full sensing based resource selection
· Resource pool is configured with partial sensing based resource selection
· Resource pool is configured with random resource selection 
· Resource pool is configured with both partial sensing based resource selection and random resource selection.
With the resource pool configured with both partial sensing based resource selection and random resource selection, the performance degradation was not really concerned since at least the UE performing partial sensing based resource selection still can detect the reserved resource by random resource selection. In NR, we will have four resource allocation (except the consideration of inter-UE coordination based resource selection), i.e. full sensing based resource selection, periodic partial sensing based resource selection, contiguous partial sensing based resource selection and random resource selection. Then possible resource pool configurations to link to one or multiple resource selection mechanism(s) would be as follow. 
· Configuration#1: A resource pool is configured with full sensing 
· Configuration#2: A resource pool is configured with periodic partial sensing 
· Configuration#3: A resource pool is configured with contiguous partial sensing  
· Configuration#4: A resource pool is configured with random selection
· Configuration#5: A resource pool is configured with (full sensing + periodic partial sensing)
· Configuration#6: A resource pool is configured with (full sensing + contiguous partial sensing)
· Configuration#7: A resource pool is configured with (full sensing + random selection)
· Configuration#8: A resource pool is configured with (periodic partial sensing + contiguous partial sensing)
· Configuration#9: A resource pool is configured with (periodic partial sensing + random selection)
· Configuration#10: A resource pool is configured with (contiguous partial sensing + random selection)
· Configuration#11: A resource pool is configured with (full sensing + periodic partial sensing + contiguous partial sensing)
· Configuration#12: A resource pool is configured with (full sensing + periodic partial sensing + random selection)
· Configuration#13: A resource pool is configured with (full sensing + contiguous partial sensing + random selection)
· Configuration#14: A resource pool is configured with (periodic partial sensing + contiguous partial sensing + random selection)
· Configuration#15: A resource pool is configured with (full sensing + periodic partial sensing + contiguous partial sensing + random selection)
Configuration#1, 2, 3 and 4 do not have any issue. Configuration#5, 6, 7, 9 and 10 do not have any performance degradation issue since full sensing can detect the reserved resource by other resource selection mechanism. However, configuration#8 is not clear in performance degradation point of view since the UE who performs contiguous partial sensing may not detect the resource reserved by periodic partial sensing and vice versa. Since the sensing window for contiguous partial sensing covers up to 32 slots, we think the UE who performs contiguous partial sensing can detect at least the reserved resource for HARQ retransmission by periodic partial sensing. However, we think the UE cannot detect any resources for initial transmission (including periodic initial transmissions) reserved beyond 32 slots. It means the resource collision can happen so it may bring the performance degradation.  
[Proposal 2]: RAN2 is asked to discuss whether a resource pool with (periodic partial sensing + contiguous partial sensing) and other relevant configurations (#11, #14, and #15) can be configured or not with the consideration of possible performance degradation. 
[Proposal 3]: RAN2 is asked to discuss if any other resource pool configuration (except configuration#8, #11, #14, and #15) can be configured or not. 
[Proposal 4]: If needed, RAN2 is asked to send LS to RAN1 to see their views. 

Resource pool selection and sensing mechanism selection
In LTE V2X communication, resource pool selection and sensing mechanism selection are quite coupled. Once a resource pool is selected, RRC configures lower layers (physical layer) the corresponding sensing mechanism. Even when a resource pool is configured with both partial sensing and random selection, RRC still decides which one to be used and configures lower layers the selected sensing mechanism. Note the selection between partial sensing and random selection is up to UE implementation. Basically RRC selects the resource pool and resource selection mechanism and configures the lower layers them accordingly. In NR although MAC performs the resource pool selection, we think similar principle can be applied, i.e. MAC selects the resource pool and resource selection mechanism and configures the lower layers them. 
[Proposal 5] MAC takes the appropriate resource selection mechanism into account in the resource pool selection procedure. 
3. Conclusion
In this contribution, we have seen some initial discussion points on the enhanced resource allocation mechanism and asked RAN2 to agree with the following proposals. 
[Proposal 1]: RAN2 needs to wait for more RAN1 progress on inter-UE coordination before RAN2 can start relevant RAN2 discussion. 
[Proposal 2]: RAN2 is asked to discuss whether a resource pool with (periodic partial sensing + contiguous partial sensing) and other relevant configurations (#11, #14, and #15) can be configured or not with the consideration of possible performance degradation. 
[Proposal 3]: RAN2 is asked to discuss if any other resource pool configuration (except configuration#8, #11, #14, and #15) can be configured or not. 
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