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1. Introduction
At RAN1#96, the resource allocation mechanism related agreements are shown as follows,
Agreements:
· Blind retransmissions of a TB are supported for SL by NR-V2X
· Details are for the WI phase
Agreements:
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase

In RAN1#96bis, the following agreements were made:
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

In RAN1#97, the following agreements were made:
Agreements:
· RAN1 to further select between the following options of sidelink resource reservation for blind retransmissions:
· Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission
· Option 2: A transmission can reserve resource for none or one blind retransmission

In RAN1#98 and RAN1#98bis, the following agreements were made:
Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled
Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total


According to the agreements made in the previous meetings, a transmission will reserve multiple resources for retransmission. In this contribution, we provide our views on this topic, including the indication of release resources and reusing the released resources.
2. Reservation for SL Transmission
As mentioned in the introduction, a reservation-based transmission will reserve multiple resources for transmission and retransmission. As shown in the Figure, a reservation can reserve the resources used for initial transmission, and other resources for retransmission. The retransmission can be either blind or HARQ-based retransmission. In this section, we will discuss the usage of reserved resources. 
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2.1. Reservation of Resources for Retransmission 
There are two types of retransmissions, blind and HARQ-based retransmission. For blind retransmission, the reserved resources will be utilized by the occupying transmitter to transmit duplicate packets. In order to ensure reliability without the feedback information, the transmitter should fully use the reserved resources. Hence the reserved resources for blind retransmission will have no chance to be reused by other transmitters.
For the HARQ-based retransmission, several resources will be reserved for retransmission of one TB. When the transmitter receives the NACK, it will utilize reserved resources to perform retransmissions until the reception of ACK or without the NACK reception in corresponding feedback resources. When the transmitter receives the ACK or receives no NACK in feedback channel, the transmitter will consider it as a successful transmission.
For the reservation procedure, two mechanisms should be considered: chain-based reservation and look-ahead reservation. Look-ahead transmission supports that one transmission can reserve multiple retransmissions; whereas chain reservation supports that each transmission may reserve resource for next one retransmission. As shown in Figure, due to the indication for multiple resources, look-ahead transmission will have higher reliability but larger overhead.
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2.2. Unused Resources for Retransmission
When the transmitter receives the ACK or receives no NACK in corresponding feedback channel, the transmitter will consider it as a successful transmission, hence, the resources reserved for retransmission can be released for other users. As shown in Figure, if no reuse mechanism for these unused reservation resources, a large number of resources will be wasted, which leads to lower system capacity and higher congestion conditions.
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Observation 1: The unused resources for retransmission reduce the overall system capacity and lead to congestion.
Proposal 1: For resources reserved for retransmission, apply reuse procedure and mechanism when the resources are not used by the reserving transmitter.

2.3. Indication of Release Retransmission Resources 
For those unused retransmission resources, an indication can be used to inform the release of reserved resources. The resources can be released by the transmitter or by the receiver. For the released by transmitter method, after the reception of ACK, the transmitter can broadcast an indication to inform other transmitters the release of reserved resources. In this case, if the transmitter has no other transmission resources, it may consume one retransmission resource to indicate the termination of reserving resources. As shown in Figure, the transmitter should utilize the first retransmission resource to indicate the release of resources.
[image: ]
Observation 2: Releasing resources by Tx will consume one retransmission resource.
If the indication is sent by the receiver, the information can be attached in the feedback channels, that is, attached with ACK, as shown in Figure. In the option ACK/NACK mechanism, the receiver sends ACK to indicate the success reception and sends NACK to indicate the failed reception. For other sensing UEs, hearing an ACK packet in the feedback channel indicate a successful transmission and the release of corresponding reserved resources. In this case, the receiver can send an indication without consuming one retransmission resource by utilizing the corresponding feedback channel. 
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Observation 3: Resources can be released by Rx without consuming retransmission resource.
Proposal 2: In the unicast scenario, reserved resources are released by Rx to save the transmission resource for indicating the release information.
While the above discussion focuses on unicast scenario, the condition will be different in groupcast scenarios. In groupcast scenario, a successful transmission means that the reception for all receivers succeeds. If resources are released by Rxs, the indication of released resources should include ACKs transmitted by all receivers. However, for the potential sensing Tx UEs, they may not be able to receive all ACKs due to the different channel condition with all receivers. It is difficult for Rxs to indicate the release of resources, which leads to a low resource reuse ratio. On the contrary, if resources are released by Tx, the transmitter can utilize one reserved resource to indicate the released resources when it receives all ACK from receivers. For the reason discussed above, we can find that resources released by Tx is a better option for the groupcast scenario.
Observation 4: Releasing resources by Rx results lower resource reuse ratio due to different channel conditions for all receivers.
Proposal 3: In the groupcast scenario, the reserved resources are released by Tx to maintain the resource reuse ratio.

3. Reuse Released Reservation Resources

As discussed in the previous section, some resources may be released when the resouvxrces used for retransmission are unused due to the transmission success. The released resources can be reused by transmitter, receiver or other transmitters. In this section, the reuse scenarios and corresponding issues were discussed.

2. 
3. 
3.1. Resources Reused by Transmitter
When the transmitter has multiple transmissions, the released resources can be reused by other transmissions. It is beneficial for multiple transmissions to share the same retransmission resources, as shown in Figure. The first transmission and second transmission share the same retransmission resources. If both transmissions succeed, the transmitter can utilize the first retransmission resources to indicate the release of second reserved resource. If one or two transmissions fail, the transmitter can retransmit with the shared reserved resources. Note that in this case, resources should be released by Tx because the reserved resource cannot be released until all corresponding transmission succeed.
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Observation 5: It is beneficial for multiple transmissions share same transmission resources.
Proposal 4: Multiple transmission can share common retransmission resources when resources are released by Tx. 

3.2. Resources Reused by Receiver
For the case of resource reused by the receiver, the receiver can transmit an ACK to the transmitter while making a reservation of resources reserved by the transmitter. After the successful reception, the receiver knows that the resources reserved by Tx will be unused. As shown in Figure, after transmitting an ACK to inform the success transmission, the receiver can directly utilize the reserved resources. If the receiver has no packet to transmit, it can send indication in ACK to release resources to other UEs. Noted that in this case, it is better to release resources by Rx.
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Observation 6: It is beneficial for multiple transmissions to share the same transmission resources.
Proposal 5: Support receiver can directly reuse resources when resources are released by Rx.
Proposal 6: Support indicating the release of retransmission resources in ACK.
3.3. Resources Reused by Other UEs
If both transmitter and receiver do not reuse the resources, the reserved resources are released to other UEs. In this case, if no reservation is made to reserve released resources, collision may happen when multiple UEs try to access. On the other hand, if the reservation mechanism is applied for access released resources, the time gap between release indication and retransmission is potential contention window for other UE to make a reservation. The length of the time gap will influence the performance of reusing resources.
Observation 7: Reuse resources by other UEs will cause collisions if no reservation mechanism is applied. 
Proposal 7: Other UEs make reservations before accessing the released resources.

4.	Conclusion
In this contribution, the discussion and analysis yields the following observations and proposals:
Observation 1: The unused resources for retransmission reduce the overall system capacity and lead to congestion.
Proposal 1: For resources reserved for retransmission, apply reuse procedure and mechanism when the resources are not used by the reserving transmitter.
Observation 2: Releasing resources by Tx will consume one retransmission resource.
Observation 3: Resources can be released by Rx without consuming retransmission resource.
Proposal 2: In the unicast scenario, reserved resources are released by Rx to save the transmission resource for indicating the release information.
Observation 4: Releasing resources by Rx results lower resource reuse ratio due to different channel conditions for all receivers.
Proposal 3: In the groupcast scenario, the reserved resources are released by Tx to maintain the resource reuse ratio.
Observation 5: It is beneficial for multiple transmissions share same transmission resources.
Proposal 4: Multiple transmission can share common retransmission resources when resources are released by Tx. 
Observation 6: It is beneficial for multiple transmissions to share the same transmission resources.
Proposal 5: Support receiver can directly reuse resources when resources are released by Rx.
Proposal 6: Support indicating the release of retransmission resources in ACK.
Observation 7: Reuse resources by other UEs will cause collisions if no reservation mechanism is applied. 
Proposal 7: Other UEs make reservations before accessing the released resources.
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