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Introduction
The work item for NR V2X was approved in RAN#83, and revised in RAN#87e [1], and the objectives were identified in relation to L2/L3 protocols for Mode 1 resource allocation:
	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.




[bookmark: OLE_LINK15][bookmark: OLE_LINK16]This contribution aims to show the benefits of feedback based LCH selection and proposes to only select LCHs with matching feedback configuration for SL grants.

Selection of Resource Pools based on PSFCH
The definition of multiple resource pools within a SL BWP enables a UE to be provided with a configuration of a resource pool with PSFCH, and another resource pool without PSFCH. This is reflected in [2], where the value of the parameter sl-PSFCH-Period in the IE SL-ResourcePool defines whether the PSFCH is enabled or disabled.
Based on the agreement in the previous RAN1 meetings, and on the LS [3] sent from RAN1 to RAN2, multiple transmit resource pools can be configured, but a UE can transmit in only one of them for a given time slot. This opens up the possibility of a UE being able to transmit packets with HARQ feedback enabled in resource pools with PSFCH, and packets with HARQ feedback disabled in resource pools having PSFCH disabled. This enables higher resource usage efficiency, since otherwise, resources configured for PSFCH would remain unused and wasted in case of transmissions without feedback.

Resources used for broadcast, as well as unicast and groupcast with feedback disabled
Resources used for unicast and groupcast with feedback 












Figure 1: Resource Pool configuration showing PSFCH feedback

Currently, it is being discussed in RAN1 as to whether a HARQ feedback indicator should be defined in the 2nd stage SCI. In the absence of such an indicator, the receiver will send HARQ feedback in the PSFCH for LCHs with feedback disabled. This leads to unnecessary retransmissions and retransmission grants as the feedback is reported over PUCCH to the gNB.
In case such an indicator is introduced, an underutilization of resources may occur. If a resource pool is defined over 10240 time slots (as is the maximum size of a resource pool in LTE V2X), with a slot containing 14 symbols each (maintaining an SCS of 15kHz), with 3 symbols of each slot defined for PSFCH, the percentages of unused resources can be calculated, as shown in Table 1. Different percentages of resources being used for unicast communication without feedback are considered, along with different configurable periodicities N of the PSFCH, as specified in [2].

	Percentage of Resources used for non-Feedback enabled transmissions
	33%
	50%
	100%

	Percentage of Unused Resources with Periodicity of PSFCH, N = 1
	7.14%
	10.71%
	21.43%

	Percentage of Unused Resources with Periodicity of PSFCH, N = 2
	3.57%
	5.36%
	10.71%



Table 1: Percentage of unused resources.
Based on the analysis above, the number of resources left unused reduces with the increase in the periodicity of the PSFCH as well as with the decrease in the number of transmissions not using feedback. The selection of lesser number of PSFCH symbols would also reduce the number of unused symbols. However, there would be a significant waste of resources in the case where MAC scheduling of SL grants does not take the PSFCH configuration into account.
Observation 1: Using SL grants with PSFCH resources for LCHs feedback disabled leaves resources unused.

Another issue arises if frequent grants with feedback and few grants without feedback are given for non-critical traffic. It is then unlikely for grants without feedback to be used at all as the LCP procedure will opportunistically use SL grants with feedback for non-feedback transmissions. In Mode 2, this can lead to overutilization of resource pools configured with PSFCH as non-feedback transmissions will also use up these resources and UEs will attempt to compensate by selecting more grants with PSFCH resources while transmissions with feedback enabled are in queue. 
Observation 2: In Mode 2, scheduling LCHs with feedback disabled in resource pools with PSFCH configured can lead to overutilization of these resource pools.

An additional issue with the use of LCHs without feedback being used for grants with PSFCH configured is that it can cause unnecessary retransmissions in case a NACK is received, if the UE is configured to report the HARQ feedback in PUCCH. According to RAN1 agreements, the UE would report a NACK to the gNB in case a NACK is received in PSFCH. This would cause the gNB to schedule a retransmission for the same TB since it is not aware that the TB is associated to an LCH without feedback. 
Observation 3: Using SL grants with PSFCH resources for LCHs feedback disabled causes unnecessary retransmissions in Mode 1, if HARQ feedback is reported in PUCCH.

Therefore, we propose to only select LCHs with matching feedback configurations for SL grants.
Proposal 1: MAC only selects LCHs with feedback disabled for a SL grant configured without PSFCH.
Proposal 2: MAC only selects LCHs with feedback enabled for a SL grant configured with PSFCH.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
Based on our analysis carried out in this contribution, we have the following observations:
Observation 1: Using SL grants with PSFCH resources for LCHs feedback disabled leaves resources unused.
Observation 2: In Mode 2, scheduling LCHs with feedback disabled in resource pools with PSFCH configured can lead to overutilization of these resource pools.
Observation 3: Using SL grants with PSFCH resources for LCHs feedback disabled causes unnecessary retransmissions in Mode 1, if HARQ feedback is reported in PUCCH.
Based on these observations, we propose the following:
Proposal 1: MAC only selects LCHs with feedback disabled for a SL grant configured without PSFCH.
Proposal 2: MAC only selects LCHs with feedback enabled for a SL grant configured with PSFCH.
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