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1 Introduction
In the previous RAN1 meeting, the following agreements were made for the resource allocation mechanism for NR V2X [1]. 
Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure

· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration

· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X

In this contribution, we provide our views on sidelink mode 2 resource allocation for NR V2X.
2 Discussion on mode 2 resource allocation

In the 5G V2X WID, one of the objectives is to specify the sensing and resource selection procedures. In the following sections, we provide our views on the detailed functionalities related to these procedures for mode 2(a).
· Sensing
By using the sensing results, the transmitter UE can preclude the resources which are used by other UEs, thus avoiding resource collision. In the 5G V2X SI, it was agreed that the sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurement.
SCI decoding

It was agreed that the SCI decoding provides at least information of the time and frequency location for sidelink communication. Similar to LTE V2X, in addition to the information on sidelink resource, some other information should be signaled by SCI:
· Priority information

Similar to LTE, the priority information can be used to handle the situation of overlap between the uplink and the sidelink transmission (e.g. to drop one transmission or the other by comparing the priority) or used in the resource selection procedure.
· Resource reservation indicator
In the previous RAN1 meeting, it was agreed to support resource reservation for the initial transmission of a TB by an SCI associated with a different TB. Therefore, similar to LTE, a reservation indicator can be used to signal the resource reservation. 
· Information on retransmission

If the transmitter UE performs retransmission, it is necessary to indicate for example the time gap between the initial transmission and retransmission. 
Proposal 1: For the purpose of sensing, in addition to information on time resource and frequency location, the following information should be signaled in SCI: 
· Priority 

· Resource reservation

· Retransmission
Sidelink measurement
So far, RAN1 has agreed to measure L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded. On the other hand, when SCI decoding fails, it can be assumed that the failure is due to either the half duplex issue or low SINR. For the half duplex case, basically there is no way to do sidelink measurement. In this case, UE may preclude these resources when selecting sidelink resource. If the SINR is low, the benefit of detecting such signals by using blind decoding is unclear. In this case, it is better to simply use the SL-RSSI for sidelink measurement.

Proposal 2: SL-RSSI measurement is used if the corresponding SCI is not decoded.
· Resource selection

For the resource selection procedure, the transmitter UE uses the sensing results to determine resources for sidelink transmission. Additionally, some assistance information can be used as well because the assistance information may be useful to solve the half duplex issue.

For example, assuming a situation where a transmitter UE sends messages with high priority (e.g. safety message) to a receiver UE frequently, and the receiver UE will send its own message with relatively lower priority. In this case, the receiver UE will prioritize the reception, which means that it cannot transmit due to half duplex issue. However, if the receiver UE sends to the transmitter UE assistance information, such as the timing when it can receive messages, the transmitter UE can take this information into account when selecting sidelink resource.
Therefore, for the resource selection, RAN1 should support the use of assistance information. 
Proposal 3: Support to use the assistance information during resource selection procedure, e.g. the timing when the receiver UE can receive data.

· Resource reservation 
In the previous RAN1 meeting, it was agreed to support resource reservation for an initial transmission of a TB at least by an SCI associated with a different TB and FFS whether to support standalone PSCCH transmission for resource reservation. 
However, the agreed resource reservation mechanism may not be applicable to aperiodic traffic or the initial transmission of the first TB which is shown in figure 1.
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Figure 1: Problem of the agreed resource reservation mechanism for initial transmission of a first TB and aperiodic traffic
To solve this problem, a simple solution is to send a standalone PSCCH for resource reservation. 
However, extra resource is necessary to send a standalone PSCCH. RAN1 can further study how to handle the problem of increasing congestion due to transmission of the standalone PSCCH. For example a compact PSCCH containing only the information on resource reservation can be designed.

Proposal 4: Support the standalone PSCCH for resource reservation. FFS how to handle the problem of increasing congestion due to transmission of the standalone PSCCH.
Concerning the resource reservation for the HARQ retransmission, there can be different options:
1) The resource for retransmission is not reserved

2) The resource for retransmission is reserved 
For option 1, there will not be resource waste, but the probability of resource collision will increase. For option 2, when the receiver UE successfully decodes the PSSCH of the transmitter UE, the reserved resource will be wasted.  To solve this issue, the reserved but unused resource can be released or used for example for other PSSCH transmissions.
Since resource collision will have a more severe impact on the reception performance and the resource waste issue can be solved, it is preferred to support resource reservation for retransmission based on HARQ feedback.
Proposal 5: Support resource reservation for HARQ-based retransmission.

Resource reselection

In LTE V2X, counter-based reselection was supported to solve the continuous resource collision problem. Therefore, this mechanism of resource reselection can be supported as baseline.

Proposal 6: Support counter-based reselection as baseline.
However, it may not be enough to only use the counter-based mechanism in NR V2X. In case of unicast and groupcast, HARQ feedback can help the transmitter UE decide whether resource reselection is needed. For example, when the transmitter UE decodes NACK from its target receiver UE, resource reselection can be triggered.
Therefore, on top of counter-based mechanism, HARQ feedback can be considered to trigger resource reselection.
Proposal 7: On top of the counter-based mechanism, resource reselection can be triggered by HARQ feedback.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: For the purpose of sensing, in addition to information on time resource and frequency location, the following information should be signaled in SCI: 
· Priority 

· Resource reservation

· Retransmission
Proposal 2: SL-RSSI measurement is used if the corresponding SCI is not decoded.

Proposal 3: Support to use the assistance information during resource selection procedure, e.g. the timing when the receiver UE can receive data.

Proposal 4: Support the standalone PSCCH for resource reservation. FFS how to handle the problem of increasing congestion due to transmission of the standalone PSCCH.
Proposal 5: Support resource reservation for HARQ-based retransmission.

Proposal 6: Support counter-based reselection as baseline.
Proposal 7: On top of the counter-based mechanism, resource reselection can be triggered by HARQ feedback.
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