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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During the RAN1#94bis and RAN1#95, regarding resource allocation mechanism, the related agreements were made as follows [3,4]:

Agreements:  (RAN1#95)
Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
Note: Sensing procedure can be discussed in the context of other modes

Agreements: (RAN1#94bis)
· Sidelink sensing and resource selection procedures are studied for Mode-2(a)
· The following techniques are studied to identify occupied sidelink resources
· decoding of sidelink control channel transmissions
· sidelink measurements
· detection of sidelink transmissions
· other options are not precluded, including combination of the above options
· The following aspects are studied for sidelink resource selection
· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)
· which information is used by UE for resource selection procedure

Agreements: (RAN1#95)
Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
For Mode-2(a), the following schemes for resource selection are evaluated, including
· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 
· Dynamic scheme: resource(s) are selected for each TB transmission

In this contribution, we provide our views on resource allocation mechanism in NR V2X.

Discussion
Sensing and resource selection for periodic traffic and aperiodic traffic
[bookmark: _GoBack]In LTE V2X, in UE autonomous resource selection mode (i.e. mode 4), a long duration sensing-based resource selection mechanism was introduced to support semi-persistent transmission for periodic traffic. In NR V2X, as mentioned in [2], it is noted that not all 5G V2X services are periodic. Some event-triggered, aperiodic traffic like pre-crash warning message are more important than periodic transmission. Event-triggered traffic is not predictable. For example, in case of emergency, the brake message is generated. It is critical to transmit it fast and reliably. Therefore, for UE determines sidelink transmission resource(s) mode (i.e., Mode 2), the legacy long-term sensing mechanism can be used for periodic traffic, meanwhile a fast sensing mechanism is needed for aperiodic traffic so that the generated message can be delivered timely. Further considering the periodic and aperiodic traffics are transmitted in shared pool. We can consider to combine long-term sensing and fast sensing mechanism. For example, the fast sensing can be used to select resource based on long-term sensing result.
Proposal 1: 
· For periodic traffic, legacy long-term sensing mechanism can be used.
· For aperiodic traffic, fast sensing mechanism is needed.
· Consider to combine long-term sensing and fast sensing mechanism for periodic and aperiodic transmitted in shared pool.

Sensing mechanism
In LTE V2X for long term sensing mechanism, Tx UE can identify occupied/reserved sidelink resources by decoding SCI in unicast, groupcast and broadcast case. It can be reused in NR V2X to assign resource for periodic traffic with fixed packet size. Potential enhancement should focus on the periodic traffic with various packet size.
For fast sensing mechanism, there are two options can be studied as followed:
· Option 1: Tx UE performs one shot sensing (i.e., Category 2: LBT without random back-off) on a predefined resource, e.g., the last symbol of timeslot, for detecting a pre-emption indicator or a reservation indicator.
· Option 2: Tx UE performs LBT with random back-off (i.e., Category 3: LBT with random back-off with fixed size of contention window, or Category 4: LBT with random back-off with variable size of contention window). In this way, besides control and data region, define a sensing region is needed. Different traffic types can have different sensing region sizes corresponding to their QoS requirements. It is beneficial to avoid lower priority traffic to select the resource used by higher priority traffic. Comparing to option 1, LBT mechanism with random back-off can further help to avoid resource selection collision between traffics with same QoS requirement (e.g., multiple aperiodic traffics). The overhead of sensing region need to be studied with considering the resource utilization efficiency.
Proposal 2: 
· Reuse LTE-V2X long term sensing mechanism for periodic traffic in NR V2X.
· FFS: enhancements for periodic traffic with various packet size
· Following fast sensing mechanisms should be studied for NR V2X: 
· One shot sensing
· LBT with random back-off

Resource selection mechanism
Based on above discussed sensing mechanism, the UE with periodic traffic performs long term sensing to select and reserve resource for SPS transmission. For the UE with aperiodic traffic, traffic generation is uncertain. If the UE with aperiodic traffic is not allowed to pre-empte the in use or reserved resource for periodic traffic, it can perform a long term sensing to avoid collision with periodic traffic firstly, and then perform a fast sensing to further avoid collision with aperiodic traffic. But when the traffic load is high in a shared resource pool, the UE with aperiodic traffic may not select an available resource for sidelink transmission, even if the aperiodic traffic has lower latency and higher reliability requirement. In contrast, if the resource selection mechanism based on some priority rule, the UE with aperiodic traffic may always have higher transmission priority to meet the lower latency and higher reliability requirement. It can perform a long term sensing and fast sensing to select an available resource for sidelink transmission. If there is no suitable resource for aperiodic traffic transmission due to large packet size or heavy load in shared pool. The UE with aperiodic traffic can pre-empt the in use or reserved resource for periodic traffic based on priority/QoS comparison. In this way, besides designing pre-emption indication, it also needs to consider the collision avoidance among multiple pre-emption UEs and resource reselection mechanism for the pre-empted UE.
Based on above discussion, when periodic traffic and aperiodic traffic are transmitted in shared resource pool, for example, pre-emption mechanism and resource reselection mechanism should be studied.
Proposal 3: Study pre-emption mechanism and resource reselection mechanism, when periodic traffic and aperiodic traffic are transmitted in shared resource pool.
Conclusion
In this contribution, we focus on resource allocation mechanism in NR V2X and present our views. We have the following proposals:
Proposal 1: 
· For periodic traffic, legacy long-term sensing mechanism can be used.
· For aperiodic traffic, fast sensing mechanism is needed.
· Consider to combine long-term sensing and fast sensing mechanism for periodic and aperiodic transmitted in shared pool.
Proposal 2: 
· Reuse LTE-V2X long term sensing mechanism for periodic traffic in NR V2X.
· FFS: enhancements for periodic traffic with various packet size
· Following fast sensing mechanisms should be studied for NR V2X: 
· One shot sensing
· LBT with random back-off
Proposal 3: Study pre-emption mechanism and resource reselection mechanism, when periodic traffic and aperiodic traffic are transmitted in shared resource pool.
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