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Introduction

This contribution continues the discussion on sidelink resource allocation in mode 2 for NR V2X. The focus here is on the released reserved resource for HARQ retransmission.
Discussion
Coexistence of unicast/groupcast/broadcast transmission
In NR V2X, differently from LTE V2X, it was agreed to support unicast and groupcast transmission in sidelink. Unicast means a transmission between a Tx UE and a Rx UE, and groupcast means a transmission between a Tx UE and multiple Rx UEs. 
In unicast or groupcast, SCI to indicate some information related to the unicast/groupcast transmission needs to be decoded by Rx UE(s) of the transmission. On the other hand, to determine resource allocation for sidelink transmission operation, sensing/resource (re-)selection procedure is carried out. During the sensing procedure, it was agreed to extract SCI regarding other transmission(s) to avoid choosing resources used by other transmission(s) already. In other words, to decode SCI would be necessary even for UEs unrelated to the transmission. Then CRC of PSCCH including SCI for unicast/groupcast transmission should not be scrambled by UE/group ID. This is necessary Tx UE can avoid choosing resources indicated by the other SCI(s). Here the meaning of PSCCH is 1st stage of SCI. Following is one part of Two-stage SCI proposal.
Proposal 1: 1st stage of SCI (= PSCCH) should be decodable by any UE i.e. not CRC scrambled by the UE/group ID even for unicast/groupcast transmission.

Resource reservation aspects
For the scenario where UE#1 performs an SL transmission in resource#1, as depicted in Figure 1 below. The SCI#1 in resource#1 indicates the current transmission (SCI#1+PSSCH#1) in resource#1, and also reserves a possible future transmission (SCI#2+PSSCH#2) in resource#2 for the same target receiver(s). Although our view is FFS on how many future transmissions should be reserved by one SCI depending on the DCI overhead and reliability related to half-duplex and so on, for the simplification purpose, we discuss the case two resources can be indicated by one SCI.
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Figure 1: Resource reservation for a future transmission

Contents of PSSCH#2 can be either the retransmission of PSSCH#1 or another TB. SCI#1 is not required to inform whether the reservation for the resource#2 is for the retransmission of the TB in the resource#1 or new TB. Whether resource#2 is retransmission of resource#1 or new TB can be indicated in SCI#2.
In case of the retransmission, at least due to PSFCH symbols, the number of available symbols for PSSCH can vary depending of slots/subchannels. In NR, TBS determination follows the number of symbols allocated for corresponding PUSCH/PDSCH, i.e. , as specified in 5.1.3.2 of 38.214 [1]. If the same TBS calculation method as Rel.15 is applied, the same TBS cannot be indicated/obtained by SCI#1 and SCI#2 when the number of PSSCH symbols are different resource#1 and resoruce#2.
One possibility would be not to take the variation of PSSCH symbols into account for TBS calculation. For instance,  is not adjusted by the resource of PSFCH, while actual symbols to be allocated for PSSCH can be different in different slots. If the system support FDM between PSFCH and PSSCH, the overlapped symbol of PSSCH is not able to be received by PSFCH transmitting UEs. Therefore, TBS calculation should be the minimum length of PSSCH among possible retransmissions or (pre-)configured value. To indicate the number of symbols for the allocation and the number of symbols for TBS determination would not be required, although such design has the most flexible. By such design, the same TBS can be indicted/obtained among repetition of a TB. If the number of symbols for other channel/signal like PSCCH can also be different in different slots/subchannels, this method could also be applied.
Proposal 2: TBS calculation should not take the variation of PSFCH symbols into account, e.g.  used for TBS determination in Rel.15 NR is not adjusted by the resource for PSFCH. 

Another point is how to determine the time-domain interval between Resource#1 and Resource#2. One of the simplest ways would be (pre-)configured by higher layer. However, if the same interval is assigned for multiple sets of reserved two resources (i.e. multiple sets of Resource#1 and Resource #2) by multiple UEs, a collision in Resource#2 is inevitable after a collision in Resource #1. It means continuous collisions. Such continuous collision in reserved resource is a serious issue. Therefore, the time interval between resources reserved by a SCI should be randomized, like resource determination in LTE V2X. In case only one more resource (i.e. total 2 resources) is indicated by SCI, just time difference indication between SCI#1 and SCI#2 can be sufficient. In case more than one resources is indicated by SCI, some kind of the pattern indication would be necessary in order to reduce DCI overhead.
Proposal 3: The time interval between resources reserved by a SCI should be randomized among the time range allowed in QoS.

In case periodic transmission, the reserved resource can be 20 or 100ms later than the current transmission. In case aperiodic transmission, the reserved resource can be only a few ms later transmission for the new TB transmission or for the retransmissions. Therefore, the reservation mechanism itself is not required to distinguish between periodic and aperiodic transmission except the time range of the reservation.
Proposal 4: The reservation mechanism can be common between periodic transmission and aperiodic transmission except the time range of the reservation.

Released resource aspects
For unicast/groupcast, based on PSFCH, Tx UE of PSSCH is able to know whether further retransmission is required or not. When PSSCH#2 is a possible HARQ retransmission of PSSCH#1 as in Fig.2 below, the resource#2 can be released if PSSCH#1 is received successfully by receiver UEs. 
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Figure 2: Resource reservation for a HARQ retransmission

For the reserved resource#2, RAN1 has agreed that, “at least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported”, and “no additional signaling is defined for the purpose of release of unused resources by the transmitting UE”. Here HARQ feedback means PSFCH.
When Tx UE of resource#1 would like to use resource#2, by receiving PSFCH, the Tx UE of resource#1 can use the resource#2 for a new TB transmission. As described in the previous section, retransmission or new TB is indicated in SCI#2. Therefore, resource#2 can be received by the other UEs.
Rx UE(s) of resource#1 can know the resource#2 is released when the PSSCH#1 is successful decoded and Tx UE of resource#1 indicates any new TB by BSR embedded in PSSCH in resource#1. Or when the PSSCH#1 is successful decoded and the previously indicated BSR is smaller than the total sum of assigned TBs, Rx UE(s) of resource#1 can know the resource#2 is released.
Just neighbor UEs not Tx UE of resource #1 nor Rx UE of resource #1, as these UEs does not receive/transmit PSFCH, whether the resource#2 is released or not is not known. Therefore, resource#2 is released or not is only known by Tx UE of the resource#1 or Rx UE(s) of resource#1. For such UEs, to prioritize such released resource can be useful as these released resources has less chance of the collisions among Tx UEs as just neighbor UEs think these resource is still reserved.
Observation: Tx UE of the original resource in unicast/groupcast can know the future reserved resource can be released by PSFCH. Rx UE(s) of the original resource in unicast/groupcast can know the future reserved resource can be released by BSR and PSFCH.
[bookmark: _Toc15993450]Proposal 5: The release resource should be prioritized for the resource selection from Tx UE and Rx UE(s) of the original resource in unicast/groupcast when PSFCH and BSR are used.

Conclusion 
In this contribution we discussed resource allocation mechanism for mode 2. Based on the discussions, followings observation and proposals are made:
Proposal 1: 1st stage of SCI (= PSCCH) should be decodable by any UE i.e. not CRC scrambled by the UE/group ID even for unicast/groupcast transmission.
Proposal 2: TBS calculation should not take the variation of PSFCH symbols into account, e.g.  used for TBS determination in Rel.15 NR is not adjusted by the resource for PSFCH. 
Proposal 3: The time interval between resources reserved by a SCI should be randomized among the time range allowed in QoS.
Proposal 4: The reservation mechanism can be common between periodic transmission and aperiodic transmission except the time range of the reservation.
Observation: Tx UE of the original resource in unicast/groupcast can know the future reserved resource can be released by PSFCH. Rx UE(s) of the original resource in unicast/groupcast can know the future reserved resource can be released by BSR and PSFCH.
Proposal 5: The release resource should be prioritized for the resource selection from Tx UE and Rx UE(s) of the original resource in unicast/groupcast when PSFCH and BSR are used.
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Appendix
Past agreements
Agreements: (RAN1#96b Xi’an)
· 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

Agreements:( RAN1#97 Reno)
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs
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