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1. Introduction
  In Release 16 Mode 2 sidelink transmissions, a channel sensing and resource (re)selection procedures have been provided for a transmitting UE to identify available resources to perform sidelink transmissions, so as to prevent from invoking interference to other UEs [1]. In Release 16 sidelink Mode 2, when a transmitting UE identifies available resources, this UE indicates the resources to be occupied (including PSSCH for initial transmission, blind retransmissions, and HARQ retransmissions) in 1st-stage SCI. The transmitting UE also implicitly reserves resources for the corresponding PSFCH through identifying the resources of PSSCH. In Release 16, a transmitting UE may reserve resources for up to 32 retransmissions, which may preclude the opportunities of other transmitting UEs from accessing these resources and is harmful for latency performance of other transmitting UE. In practical operations, a sidelink TB transmission may not fully utilize 32 retransmissions. When a TB is successfully decoded by a receiving UE before performing 32 retransmissions, further retransmissions can be ceased and the remaining resources for retransmissions can be released. However, other transmitting UEs may not immediately identify these released resources.
  To further enhance the latency performance of other sidelink transmissions, when resources for retransmissions are released, other sidelink transmitting UE should be able to immediately identify this event, so as to perform channel sensing and resource (re)selection procedures. In this contribution, we therefore discuss potential issues and schemes in sidelink Mode 2 to enhance the performance of latency reduction.     
2. Resource Reservation in Release 16 Sidelink Mode 2
To enhance reliability in Mode 2 NR sidelink resource access, in Release 16, blind retransmissions and HARQ retransmissions have been supported in addition to the initial transmission have been supported. To further reduce latency, a transmitting UE only needs to perform channel sensing and resource selection before the initial transmission. When available resources can be identified after channel sensing, a transmitting UE may select resources not only for the initial transmission, but also for blind retransmissions, and HARQ retransmissions on PSSCH (as well as the associated PSFCH). Subsequently, a transmitting UE indicates the locations of these scheduled resources in the 1st-stage SCI and transmits the 1st-stage SCI on PSCCH. In Release 16, the number of HARQ retransmissions can be to 32. A transmitting UE decides the number of HARQ retransmissions, and indicates the resources of HARQ retransmissions in PSSCH. When the corresponding receiving UE does not correctly receive transmitted data, the receiving UE replies a NACK message, then the transmitting UE performs the HARQ retransmission in the upcoming retransmission occasion. On the contrary, When the corresponding receiving UE correctly receives transmitted data, the receiving UE replies an ACK message (in the case of unicast or groupcast Option 1). In this case, the transmitting UE does not perform HARQ retransmissions, and releases (if there are) the remaining resources of HARQ retransmissions. 
Observation 1: In Release 16 NR sidelink Mode 2, a transmitting UE can reserve resources for initial transmission, blind retransmissions, and HARQ retransmissions on PSSCH. If an ACK message is received by the transmitting UE while there are still reserved resources for HARQ retransmissions, these resources are released.     
When another sidelink transmitting UE attempts to transmit data, this transmitting UE should detect PSCCH from other sidelink transmitting UE, from which a transmitting UE is able to identify which resources have been utilized by other transmitting UEs. This transmitting UE then identifies available resources for its own PSSCH/PSFCH, and indicates these resources in the 1st-stage SCI in PSCCH. After a transmitting UE starting the initial transmission or blind/HARQ retransmissions, it should continuously detect PSCCH from other sidelink transmissions. If the priority of the other sidelink transmission indicated in PSCCH is higher than a transmitting UE’s sidelink priority, the sidelink transmission with a lower priority should perform resource reselection. Based on this sidelink channel sensing and resource (re)selection operation, the following issues may occur:     
· Issue 1: When a sidelink transmission with a low latency and high reliability requirements are proceeding, this sidelink transmission may be associated with a high priority. To support high reliability, the number of HARQ retransmissions may be set to a large value (such as 32). In this case, the resources scheduled by this high priority sidelink transmission may not be utilized by other sidelink transmissions. When there is another sidelink transmission with a lower priority (maybe with an eased latency requirement as compared with the higher priority sidelink transmission, but low latency is still needed), this lower priority sidelink transmissions may not utilize the resources of the high priority one. However, the high priority sidelink transmission may not fully utilized the scheduled resources. When the receiving UE replies an ACK message to the transmitting UE of the high priority sidelink transmission, the remaining scheduled resources are released and can be utilized by other sidelink transmissions. However, the lower priority sidelink transmission may not utilize these released resources from the higher priority sidelink transmission, since the lower priority sidelink transmission may not be aware of the release of resources from the higher priority one. As a result, the lower priority sidelink transmission may suffer from unnecessary latency.
· Issue 2: When a sidelink transmission with a low latency and high reliability requirements are proceeding and the number of HARQ retransmissions is set to a large value (such as 32), the resources scheduled by this sidelink transmission may not be utilized by other sidelink transmissions, even though other sidelink transmissions are of an equal priority. Similarly, when the receiving UE replies an ACK message to the transmitting UE of the ongoing sidelink transmission, the remaining scheduled resources are released and can be utilized by other equal-priority sidelink transmissions. However, the equal-priority sidelink transmission may not utilize these released resources, since the equal-priority sidelink transmission may not be aware of the release of resources from the on-going one.    
We therefore have the following observations:
Observation 1. When the receiving UE replies an ACK message to the transmitting UE of the high priority sidelink transmission, the remaining scheduled resources are released and can be utilized by other sidelink transmissions. However, the lower priority sidelink transmission may not utilize these released resources from the higher priority sidelink transmission, since the lower priority sidelink transmission may not be aware of the release of resources from the higher priority one. As a result, the lower priority sidelink transmission may suffer from unnecessary latency.
Observation 2. When the receiving UE replies an ACK message to the transmitting UE of the ongoing sidelink transmission, the remaining scheduled resources are released and can be utilized by other equal-priority sidelink transmissions. However, the equal-priority sidelink transmission may not utilize these released resources, since the equal-priority sidelink transmission may not be aware of the release of resources from the on-going one.
3. Enhanced Channel Sensing and Resource (Re)selection in Mode 2 
To improve the latency performance in sidelink Mode 2, a transmitting UE should be aware of the event that scheduled resources of other sidelink transmissions have been released. For this purpose, in addition to PSCCH, a sidelink transmitting UE should also detect SFCI from other sidelink transmissions for unicast and groupcase Option 1. Through detecting PSCCH from on-going sidelink transmissions, a transmitting UE is able to know the PSFCH resources of on-going sidelink transmissions, and the ID of the on-going sidelink transmitting UE. In unicast and groupcase Option 1, the ID of the on-going sidelink transmitting UE can also be derived from the SFCI in PSFCH. 
When a sidelink transmitting UE has scheduled resources for its owe sidelink transmissions, this UE should continuously detect both PSCCH and PSFCH from other sidelink transmissions. When an ACK message from other sidelink transmissions is detected by a sidelink transmitting UE, this sidelink transmitting UE can perform resource reselection.
Proposal 1. When a sidelink transmitting UE has scheduled resources for its owe sidelink transmissions, this UE should continuously detect both PSCCH and PSFCH from other sidelink transmissions.
Proposal 2. When an ACK message from other sidelink transmissions is detected by a sidelink transmitting UE, this sidelink transmitting UE can perform resource reselection.
4. Conclusion
In this contribution, we discussed the sidelink Mode 2 latency performance enhancement, and the following observations and proposals are provided:
Observation 1. When the receiving UE replies an ACK message to the transmitting UE of the high priority sidelink transmission, the remaining scheduled resources are released and can be utilized by other sidelink transmissions. However, the lower priority sidelink transmission may not utilize these released resources from the higher priority sidelink transmission, since the lower priority sidelink transmission may not be aware of the release of resources from the higher priority one. As a result, the lower priority sidelink transmission may suffer from unnecessary latency.
Observation 2. When the receiving UE replies an ACK message to the transmitting UE of the ongoing sidelink transmission, the remaining scheduled resources are released and can be utilized by other equal-priority sidelink transmissions. However, the equal-priority sidelink transmission may not utilize these released resources, since the equal-priority sidelink transmission may not be aware of the release of resources from the on-going one.
Proposal 1. When a sidelink transmitting UE has scheduled resources for its owe sidelink transmissions, this UE should continuously detect both PSCCH and PSFCH from other sidelink transmissions.
Proposal 2. When an ACK message from other sidelink transmissions is detected by a sidelink transmitting UE, this sidelink transmitting UE can perform resource reselection.
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