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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
At RAN1#97 meeting, the following agreements [1] related to NR mode 2 sidelink resource allocation were reached:
Agreements:
· 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
· [bookmark: _Hlk23925964]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

At RAN1#98 meeting, the following agreements [2] related to NR mode 2 sidelink resource allocation were reached:
Agreements:
· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 
· SL minimum resource allocation unit is a slot
· FFS whether when the resource allocation is multiple slots, the slots can be aggregated
· FFS whether in case of multiple slots, the indicated slots are contiguous or not


At RAN1#98bis meeting, the following agreements [3] related to NR mode 2 sidelink resource allocation were reached:
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details

During email discussion after RAN1#98bis, the following proposal is made:
To down-select in the early week of RAN1#99 one of the following:
Alt. 1-1: 
Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH
1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
TBS is determined based on number of sub-channels indicated for reserved resource(s)
RV is determined based on explicit field in 2nd stage SCI (as agreed)
Alt. 1-2: 
Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI
FFS how to indicate 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
[bookmark: _Hlk23947601]Alt. 2: 
Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s)
Alt 1 is not supported in this case

In this contribution, we discuss and provide our views on NR V2X sidelink mode-2 resource.
2 Discussion 
2.1 Handling of reserved but unused resources  
In NR SL, at least four types of reserved resources are supported, (1) reserved resource for blind (re-)transmisions of a TB and the reseravition is made by signaling associated to another TB (2) reserved resource for HARQ-feedback based (re-)transmissions of a TB and the reservation is made by signaling associated to another TB (3) reserved resource for blind (re-)transmisions of a TB and the reservation is made by signaling assocaiated to the same TB (4) reserved resource for HARQ-feedback based (re-)transmissions of a TB and the reservation is made by signaling associated to the same TB. However, there is only one agreement, TX UE can release unused resource according to HARQ feedback of the reserved resource, which allows UE to utilize reserved but unused resource. Therefore, for the sake of resource efficiency, we think it is necessary to reuse unused reserved resource from RX UE or other UEs’ perspective. During previous discussion [4], some companies has preposed that associated RX UE can released resource for transmission, and some companies has proposed that other UE can released resource for transmission via monitiong or overhearing PSFCH. From our perspevtive, we think both proposals are plausible with some spec impacts. 
RX UE can realize whether a TB (re-)transmission from TX UE successes or not, so it is naturally that RX UE takes whether to release reserved resource or not into account when RX UE performs resource sensing and selection procedure. Based on current SL mechanism, releasing type (4) reserved resource can be easily achieved by TX and RX UE. However, for type (1) and type (2), TX UE may utilize reserved resource for another TB (re-)transmission even though RX UE has received the first TB successfully. Regarding type (3), TX UE may not know whether RX UE receive the TB or not due to lack of HARQ feedback, so RX UE cannot utilize resource reserved for (re-)transmission of the same TB. Although it may be beneficial to design mechanisms to release all four types of reserved resource, we think we can support released type (4) reserved resource first in Rel-16 SL due to time limit. In order to align behavior between TX and RX UE, we think that UE can only release the reserved resource (i.e., type (4) reserved resource) for a TB within a period “W” as shonw in Figure 1, which is used for (re-)transmission of the same TB, when HARQ feedback is used for the TB according to (pre-)configuration or indication in SCI.  
[image: ]
Figure 1. reserved resource of a TB released according to “ACK” received from RX UE for the TB 

 Regarding other UEs, we think similar mechanism as RX UE can be applied by overhearing PSFCH transmitted from RX UE. Because Perioid “W” and HARQ feedback indication are contained in SCI, other UEs can also receive those information for resource sensing and selection. Therefore, we propose that other UEs and RX UE can apply the same rule for releasing unused reserved resource. Moreover, in order to reduce collision between RX UE and other UEs, we think some enhancement can be discussed in the future. For example, other UEs may decide not to use released reserved resource if RSRP level of PSFCH from RX UE is above a threshold in order to avoid causing severe interference to RX UE, or if priority level of TB from RX UE higher than that of other UE. 

Observation 1: Mechanism for releasing unused reserved resource can only be supported when the reserved resource is for a TB and HARQ feedback is used for the TB 
Proposal 1: Suggest support releasing unused reserved resource for (re-)transmission of a TB based on HARQ feedback from RX UE 
Proposal 2: Suggest support a UE determines whether a reserved resource for (re-)transmission of a TB is released by overhearing HARQ feedback associated to the TB.

2.2 Pre-emption mechanism
It was agreed in last meeting that resource pre-emption mechanism for Mode-2 is supported, and a UE will trigger reselection in case of overlap with resource(s) of a higher priority reservation from a different UE. From our perspective, we think pre-emption mechanism can be achieved directly by a normal SCI transmitted from a different UE. A UE can obtain resource scheduling information and priority information from the SCI of different UE, and the UE can determine whether to trigger pre-emption and reselection or not based on those information. Therefore, we think an explicit pre-emption indicator in a normal SCI or a new SCI dedicated for pre-emption as Uu are not necessary.

Observation 1: Reusing NR-Uu CSI report and measurement framework for NR-V2X CSI acquisition will introduce some possible resource collision on the shared carrier. 

However, it may cause additional collisions if a UE fails to receive SCI of a different UE for pre-emption, or if more than one UEs send SCIs for preemption to a UE at the same time. Therefore, we propose that a UE can only consider a successful pre-emption until it receives a feedback from the UE which receives SCI triggering pre-emption. For simplicity, a feedback can be positive feedback (ACK) corresponding to the pre-emption SCI. For example, if one or more one UEs send SCIs for pre-emption, each UE has to monitor HARQ feedback on PSFCH associated to the SCI for pre-emptions. Not until the UE receives ACK from the UE which receives pre-emption SCI, the UE triggering preemption can consider the resource is available for transmission.   As shown in Figure 2, a UE may consider some resources which can be pre-empted during resource sensing and resource selection procedure, but the UE can only transmit data on those resources if UE can receive feedback signaling associated to the SCI triggering pre-emption. 
.    
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Figure 2. Resource reserved by TX UE can be pre-empted by a normal SCI from UE 3 and UE 3 can consider a successful pre-emption according to feedback from TX UE 
  
  Proposal 3: Pre-emption triggered by a UE is considered to be successful if the UE receives ACK feedback associated to the SCI triggering pre-emption.

2.3 Special handling of initial transmission 

It was discussed whether to support single sub-channel PSCCH+PSSCH reserving resource for initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels. From our perspective, we think RX UE can barely decode the initial transmission due to high coding rate, and therefore it may be inefficient from RX UE perspective because RX UE may need to drop LTE UL or SL transmission for the initial transmission which dooms to fail. Moreover, RX UE needs to transmit HARQ feedback for the initial transmission (if enable) which may cause UE power consumption and overhead on PSFCH. A single sub-channel PSSCH may also waste one (re-)transmission opportunity, which may affect maximum number of SL resources reserved by one SCI and maximum number of HARQ (re-)transmissions of a TB. Therefore, we propose only support equal resource allocation for initial transmission and retransmissions.
 Proposal 4: Support Alt. 2: do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s)
3 Conclusions 
In this contribution, we discussed the several issue related to mode 2 resource allocation for NR V2X sidelink transmission.   We have the following proposals: 
Observation 1: Mechanism for releasing unused reserved resource can only be supported when the reserved resource is for a TB and HARQ feedback is used for the TB 
Proposal 1: Suggest support releasing unused reserved resource for (re-)transmission of a TB based on HARQ feedback from RX UE 
Proposal 2: Suggest support a UE determines whether a reserved resource for (re-)transmission of a TB is released by overhearing HARQ feedback associated to the TB.
Proposal 3: Pre-emption triggered by a UE is considered to be successful if the UE receives ACK feedback associated to the SCI triggering pre-emption
Proposal 4: Support Alt. 2: do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s)
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